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Bight locomotives would haul “ Oceanic” on the level at 22 miles per hour, Weight of “Oceanic” represented by two trains, each of 433 cars and 3 miles in length, 


Powerful Rogers’ Consolidation for the Illinois Central Railroad, 
THE HORSE POWER OF AN OCEAN LINER AND A LOCOMOTIVE COMPARED.—(See page 199.) 
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NEW YORK, SATURDAY, MARCH 31, 1900 
THE ISTHMIAN CANAL SURVEY. 

We recently bad vecasion to protest against the 
Hep vuurn bill for the immediate construction of the 
Niearagua Canai on the ground that it was stupid and 
unfair to the President and to the Commission to 
bring in such a measure before the President’s Isth 
mian Canal Commission, which has been appointed 
for the purpose of determining which was the best 
possible route across the Isthmus, had had time to 
cowplete its labors and present its report. On more 
than one occa have drawu attention to the 
fact that the obviously proper thing to do before un- 
dertaking any active construction, is to make certain 
that the location selected is, all things considered, the 


best that ean be chosen In the first place, it is by no 
means clear that Nicaragua offers a better route than 
Panama; indeed the balance of evidence thus far ad- 
duced would seem to prove the contrary. Moreover, 
it is quite pussible, as we have frequently pointed 
out, that careful investigation would show that there 


is a third alternat superior to either Pana- 
Nicaragua 


Hains and Ww. 


Commission, 


ma or 
Generai P. Cc A. Noble, members of 


the 


turned t 


Isthmian Cana! have recently re 


this country, and in the course of a press in- 


terview, have made certain unofficial statements which 
would seem fully to justify even to particulars, the atti- 
tude taken by the SCIENTIFIC AMERICAN with 
the Hepburn The 
commission, we are told, have shown that the underly- 
on the Nie 
was at first 


refer- 


ence to bill, investigations of the 


ing strataof the site of the big Ochoa Dam 


aragua Canal, are not 80 Satisiactory as 


reported and thouch it is atill considered practicable 


to build a reliable dam at that place, it is evident that 
the cost would be greater than estimated by previous 
commissions. While the route of the Walker Commis 
sion is pronounced feasibie, the expectation that se 
rious difficulties would be encountered in the construc- 
tion of a satisfactory harbor at Greytown is confirmed. 
Mr Noble 


eonstructed throu 


thata big jetty would have to be 


stating 
gh the shifting sands, and that con 
tinual dredging would be necessary to keep the chan 
neleclear. Mr. Noble seems to have fully endorsed the 
statements made by the Panama Canal delegation in 
last year at Washington. 


Noble s 


Comission 


the hearing 
The 
effect that the 


company war 


preliminary 
tenor of Mr remarks is to the 
this 


doing, and apparently is capable 


general 


Awerican found that 


eanal 
that it has 


of arcowplishing evervthing promised. 


Particularly significant is the fact that our commission 
found that the Panama Company had a feasible scheme 
for controlling the Chagres River, a feat which all the 
world has considered impossible of execution. 

The 


that which refers to the possibility 


significant statement of all, however, is 
of finding a third 
Noble is re 
ported as saying that what is known as the Atrate 


the best 


most 
alternative route across the Isthmus. Mr 


location presents a ** good route, perhaps 


route, feasible and short” and in his opinion, ** less ex 


pensive to build.’ 
Athough the remarks of the returned 


the Commission were entirely 


members of 
unofficial, and were ac- 
companied with the statement that no report of any 
kind bad’ vet been made, they furnish much food for 
them to the 
who 


thought; and we respectfully commend 


consideration of those members of Congress, 
would rush the country into the immediate construc- 
tion of a particular cana) before they know whether it 
is the cheapest and best that could be built 
— <0" 
THE DESIGNS OF LAST YEAR'S BATTLESHIPS 
AND CRUISERS 
The hoped for removal of the deadlock occasioned 
by the refusal of the last to authorize the 


armor for the new battleships and cruisers authorized 


Congress 
at the last session, has encouraged the Constraction De 
partment to proceed with the details of the designs. It 
is stated by a wember of the Construction Board that 
about 13,500 displacement and 


the battleships will be 
18 knots speed 
2inch guns in 


The main battery will consist of four 


two turrets, one forward and one aft, 
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and four 8-inch guns in two turrets located upon either 
beam and sufficiently to the rear of the forward 12-inch 
turrets to escape interference. There will also be four- 
teen 6-inch rapid-firers carried in broadside. This is 
an extremely formidable battery, far more powerful 
than is carried by any existing ship in the world to- 
day. The decision with regard to the location of the 
8 inch gun is not absolutely final, however, for should 
the forthcoming gunnery trials of the “* Kearsarge ” 
prove to be satisfactory, it is possible that the 8-inch 
guns will be placed above the 12-inch on the double- 
turret system. 

The armored cruisers are to be magnificent vessels of 
14.500 tons displacement and 22 knots speed, the bat- 
tery consisting of four 8-inch guns in two turrets and 
an unusually large number of 6-inch rapid-firers carried 
in broadside. 

see — 
BREAKING GROUND FOR THE RAPID TRANSIT TUNNEL. 

Awong the red letter days in the history of New 
York City, Saturday, March 24, 1900, must ever hold an 
honorable position as having witnessed the ceremonies 
inaugurating the actual construction of the great 
underground Rapid Transit Railroad. 

Never has any great city, ancient or modern, under- 
taken a work of improvement whieh in its present 
scope and future possibilities could compare with the 
vast underground transportation system which is thus 
begun. Great, in the aggregate, as are the various 
tunnel roads of London, they have been built as sepa- 
rate and unrelated units, and they have taken many 
decades to reach their present importance ; whereas, 
the system now commenced in this city has been de- 
signed as a single system to meet the carefully con- 
sidered needs of the city. Having exhausted the pos- 
sibilities of above-ground transportation, New York, 
which, by reasons of its peculiar topographical situa- 
tion. has the most cowplex and difficult transportation 
problem to deal with of any in the world, has been 
driven to the underground system as presenting the 
only practical and adequate relief from its difficulties. 

The spot chosen for turning the first spadeful of earth 
was immediately in front of the steps of the historic 
City Hall and above the terminal loop which will en- 
circle the City Hall Park and form the present southern 
terminus of the road. The ceremony of turning the 
first spadeful of earth was performed by the Mayor. 
Addresses were delivered by the Mayor and by A. E. 
Orr, President of the Rapid Transit Commission, a 
gentleman to whose indefatigable efforts the present 
issue of the labors of the Commission is 
largely due. The spot will be indicated to future gen- 
erations by a plain, bronze tablet, set in position not 
far from the spot where in July, 1776, the Declaration 
of Independence was read to the American troops in 
the presence of General Washington. The tablet will 
contain the names of the Mayor, the Rapid Transit 
Commissioners, the Chief Engineer, William Barclay 
Parsons, the contractor, John B. MeDonald, and Au- 
gust P. Belmont, the President of the Rapid Transit 
Subway Constructiom Company. 

The inaugural ceremonies have a special interest for 
the SCIENTIFIC AMERICAN, in view of the fact that 
this month exactly thirty years ago saw the opening 
of an underground tunnel beneath Broadway, which 
in some respects anticipated the great work which is 
now to be undertaken. It is well known to our read- 
ers that the late Alfred Ely Beach was early impressed 
with the advantages of underground transit, and had 
such faith in the possibilities of the system that he 
organized a company and built a preliminary length 
of tunnel which by a eurious coincidence lies within 
a stone’s throw of the scene of the present ceremonies. 

——______- +9@-._____ 
GERMANY’S NAVAL PROGRAMME—A LESSON FOR 
THE UNITED STATES 

Whatever way be said of the policy of the present 

Emperor of Germany in general, it must be universally 


successful 


admitted, that as it effects the interests of the navy and 
merchant marine, it is farsighted and successful. Of the 
many momentous problems which the young Kaiser 
found confronting him on his accession to the throne, 
there is none to which he has addressed himself with 
greater zeal than to that of raising Germany to a 
hich position in the strength of its merchant marine 
and in the numbers and efficiency of its navy. At his 
accession he found a navy which was only less obsolete 
than was our own in the year 1883, when we commenced 
the construction of modern steel vessels and for the 
first few years of his reign new ships were added to the 
German fleets in the haphazard methods which were 
eharacteristic of the naval growth in that era, and, un- 
happily, still characterize the provisions for increasing 
our own navy to-day. 

In the year 1898, chiefly through the exertions of the 
Emperor, Germany inaugurated a system of warship 
construction which bids fair to become general among 
the navies of the world. Realizing the great length of 
time which must intervene between the voting of funds 
for construction and the actual completion or a war- 
ship, and probably being desirous of placing the ques- 
tion of the provision of necessary new ships beyond 
the accidents of party politics, the Government passed, 
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in the year 1898, what was known as the naval septen- 
nate programme. This bill provided for the construe- 
tion of what was practically a new navy, the cost of 
which was to be spread over a period of seven vears, 
although a final modification limited the period to six 
years. In addition to new torpedo boats and gun- 
boats, the bill provided for the raising of the strength of 
the navy by the year 1904, to that of seventeen battle- 
ships, eight coast defense vessels, nine large cruisers, 
and twenty-six small cruisers. The new construction 
involved called for seven new battle ships, two large. 
and seven small cruisers, besides new gunboats and 
torpedo boats to take the place of obsolete vessels of 
these classes that will be removed from time to time 
from the active list. The total expenditure thus 
authorized was $103,000,000, and the whole of the ships 
are to be in commission by the close of 1904. 

The system providing for new ships in the United 
States is the antiquated one of authorizing the con- 
struction of so many vessels and sometimes none at 
all, at each annual meeting of Congress. The growt} 
of the navy, a matter of the highest national import- 
ance, is, therefore, dependent upon the particular 
mood in which each Congress may happen to find 
itself. The perilous uncertainty of the system is 
shown in the faet that at this moment we are in 
danger of losing our position as the third naval power 
in the world to Germany, whose septennate programme 
gives her at the present moment a long lead over this 
country. An interesting comparison of the relative 
strength in 1904, of our navy and that of Germany, has 
appeared from the pen of Commander J. D. Jerrold 
Kelley in a recent issue of The New York Herald, in 
which it is shown that the German and United States 
fleets will be approximately equal when Germany's 
septennate scheme Is completed in the year 1904. The 
comparison would be more gratifying were it not for 
a couple of important “ifs” with which it is prefaced, 
for it is assumed that Congress will agree to the new 
construction recommended by the House Committee 
and commented upon in our issue of last week, and 
that these ships and the battleships and cruisers of 
the “New Jersey” and the “California” classes, 
authorized last year, will be completed by 1904. 

As a matter of fact, however, the ships of the latter 
class are at present held up for want of the necessary 
armor, and the ships of this year’s programme may 
yet fall a victim, like those of last year, to the political 
exigencies of Congress. Unless the present Congress 
take favorable. action, the vear 1904 will find the 
German navy preponderating over our own to the 
extent of six first-class battleships. and three large 
cruisers, representing together an advantage of no 
less than 110,000 tons in armored ships. A compari- 
son of the number of vessels shows that Germany 
would possess nineteen first-class battleships against 
our twelve, and twelve large cruisers against our nine. 
And it must be remembered that warship construction 
is so long-drawn-out, that no amount of subsequent 
energy could compensate for the loss of tweive months’ 
time thus incurred. It isto be hoped that in view of 
these facts Congress will not fail to authorize the new 
construction recommended for this year, and the neces- 
sary armor forthe ships of this and last year’s pro- 
grammes. 

So much for the year 1904. What of the years that 
follow it? Germany is so well satisfied with the sep 
tennate scheme that the Emperor has had the far- 
sightedness and courage to have prepared another and 
much more ambitious programme, which will provide 
forthe growth of the German navy up to the vear 1920. 
The number of battleships contemplated for 1904 is to 
be doubled by the addition of nineteen new ships, giv 
ing a total of thirty-eight, while the navy is to include 
at that date twenty large cruisers and forty-five pro- 
tected cruisers, the new ships thus provided for having 
a‘total\displacement of 400.000 tons. Not only is the con 
tinuity of the construction work ensured for two de 
cades, but adequate provision is made for the construc- 
tion of the necessary docks and harbors. The total cost 
of this construction will be $465.250,000 which is to be 
raised by a scheme of loans and revenue taxes. 

The question naturally arises if we are in danger of 
falling so far behind Germany by the vear 1900, where 
sh i xe year 1920? To leave 
such an important matter as the authorization of the 
new warships to the caprice of the naval committees 
of each current vear, while our competitors, with com- 
mendable farsightedness, are establishing programmes 
that reach two full deeades into the future, is to expose 
ourselves to the danger of being hopelessly outmatched 
at some future critical period in our foreign relations. 

5 4808 
THE STEERING OF MODERN, SCREW-PROPELLED 
SHIPS. 

The statistics of steamship disasters for the year 
1898 showed that 42 per cent were caused by strandings 
alone. Startling as the fact may be to landsmen, ship- 
owners and marine underwriters are well aware of the 
large ratio of losses due to vessels running ashore, as 
compared with losses due to collisions, founderings, 
and other accidents of the sea. After we have elimin- 
ated the strandings, known to have been due to fogs 
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and heavy weather, or to errors of calculation, or to 
carelessness on the part of the officers in charge, there 
is Jeft a considerable number of casualities of this kind, 
of whieh a satisfactory explanation has never been 
ziven, and probably never will be. One of the most 
recent and significant instances is to be found in the 
recent loss of the “ Mohegan,” off the southern coast 
of England. 

The rewarkable disparity between the figures repre- 
senting what we might call deep-sea and shoal water 
disasters, naturally raises the question as to whether, 
after we have exhausted the possible and probable 
causes, or combination of causes, of such an appalling 
jist of strandings, there is not some other and unsus- 
vected force at work against which no amount of care 
on the part of the navigator can avail. The subject 
was diseussed at considerable length by the late Cap- 
tain Cornelius W. MeKay, in a paper which is pub- 
lished for the first time in the current issue of the Sup- 
PLEMENT. Mr. McKay's explanation of these marine 
disasters is suupmed up in the statement, “it is respect- 
fully submitted to the nautical world that the modern 
twin screw ship does not always sail as she is pointed ; 
in fact, that she cannot.” The author argues that the 
extreine length of the modern merchant steamer 

ers it extremely difficult properly to control her 
urse by means of a rudder acting at its rear end; 
and he argues that under certain conditions as, for 
instanee, when wind and sea are acting on the bow and 
the belm is thrown over to counteract the effect, the 
resultant motion of the vessel is in a direction which 
makes a greater or less angle with the line of her keel. 
it is pointed out that if a modern Atlantic record 
breaker should vary in her course onl? one degree it 
would have no serious consequence in the navigation 
of the Atlantic Ocean, but that ‘one degree more or 
less might mean something when dusting the white- 
wash off the lighthouses on the shores of the English 
Channel in the endeavor to cut time.” 

While we are not prepared to agree with all of Capt. 
MecKay’s conclasions, the subject is worked out in an 
ingenious and very readable manner, and the article 
carries weight, as coming from one so well qualified to 
speak on the subject. The point is well made, that 
the enormous disparity in casualties from stranding, 
as compared with those occurring from other causes, 
may well make us seek for some unsuspected or little 
understood cause for this class of marine disasters. 
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THE HEAVENS IN APRIL. 
BY HENRY NORRIS RUSSELL, A.M 

The evening skies during April present the greatest 
number of first magnitude stars visible at any one time 
during the year. Twelve of the sixteen brightest stars 
visible in this latitude are above the horizon at once, 
and the brilliant spectacle which they afford is well 
supported by their less conspicuous neighbors. 

At 9 P. M. in the middle of the month Orion hangs 
close above the western horizon, the three stars of his 
belt forming a nearly horizontal line. Above them is 
the bright red star Betelgeuse, in the giant’s right 
shoulder, and equally far below the White Rigel marks 
his left foot. Between the belt and Rigel are three 
fainter stars in an almost vertical row, which form his 
sword. Ali three of these appear in a field glass as in- 
teresting double stars; and around the middle one 
spreads the great nebula, one of the most magnificent 
of telescopic objects. 

The line of Orion’s belt points on the left to the bril- 
liant Sirius, and on the right to the ruddy Aldebaran, 
beyond which are the Pleiades. Above Sirius, and 
forming an almost equilateral triangle with it and Be- 
telgeuse, is Procyon, the lesser dog-star, while fartber 
north above Orion, starry Gemini displays its twin 
brilliants, Castor and Pollux, and still farther to the 
right is the bright star Capella, near the Milky Way. 

The Great Bear is almost overhead, in the highest 
part of its cirele around the pole. Farther south is 
Leo, only too well known to those who watched vainly 
for the meteors of last November, which is marked by 
the familiar “‘ sickle” with Regulus at the end of the 
handle. Areturus shines at a considerable altitude in 
the eastern sky, while below and to the right the paler 
Spica marks the constellation Virgo, and far in the 
northeast Vega is once more above the horizon, after 
some months’ absence from the evening skies. 


THE PLANETS. 

Mercury is a morning star in Pisces, rising about an 
hour before the sun at the beginning of the month, 
and nearly an hour and a half at the close. On the 
evening of the 2ist, it reaches its greatest apparent dis- 
tance from the sun—about 27°. This is considerably 
greater than usual, because Mercury is in that part of 
its eccentric orbit which is farthest from the sun, its 
greatest distance being reached on the 16th. This cir- 
cumstance affords a good view of the planet to those 
early risers who choose to look for it in the morning 
twilight, bat is partly compensated for by its loss of 
brightness, due to the fact that at its greatest distance 
from the sun it is exposed to less than half the light 
and heat which pour upon it when nearest. 

Venus dominates the evening sky, remaining above 
¢be horizon for fully four hours after sunset, and far 
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surpassing in brightness its stellar neighbors. Dur- 
ing the month it traverses the length of Taurus, pass- 
ing close to the Pleiades on the 5th. It is very bright, 
continuing to increase in this respect throughout the 
month and ean easily be seen in the daytime with 
the naked eye, if one knows just where to look for it. 

There is really no difficulty at all in seeing Venus 
(when near its elongation) on any clear day, even at 
noon. The difficulty consists in finding so small an 
object without anything to guide the eye to it. When 
once found the planet is easily seen, and may be shown 
to others by getting it in line with the top of a tree or 
any other object which serves as an object guide. 

Such a pointer will be furnished by nature on the 
afternoon of the 2d, when the moon comes close to 
Venus. The distance is least about 9 P. M., when it is 
less than twice the moon's diameter. So throughout 
the afternoon Venus may be seen, weather permitting, 
above and to the left of the crescent moon, at a dis- 
tance of three or four of its diameters. 

It will be interesting to nute the contrast in bright- 
ness between Venus and the moon. In spite of its very 
small apparent size, Venus appears much more lumi- 
nous than the moon. 

This is explained by the two facts that Venus enjoys 
a sunlight twice as bright as ours, and that it reflects 
over half the light which falls upon it, while the moon 
reflects only about one-sixth. 

Mars is a morning star in Pisces, but is distant from 
the earth and faint. It passes close to Mercury on the 
forenoon of the 2d. 

Jupiter is gradually coming into position for even- 
ing observation, rising a little before midnight on the 
Ist and at about 10 P. M. on the 30th. It is in Scorpio, 
about 5 degrees north of the bright star Antares. 

Saturn is a morning star in Sagettarius, rising about 
1 A. M. at the beginning of the month and two hours 
earlier at its close. Its rings are very widely opened 
out, but it is too far south for favorable observation, 
Uranus is in Scorpio, quite close to Jupiter, and Nep- 
tune in Taurus, but too faint to be seen without a tele- 
scope. 

THE MOON. 

First quarter occurs on the afternoon of the 6th, full 
moon on that of the 14th, last quarter on the morning 
of the 22d, and new moon on the night of the 28th. 

The moon is nearest to the earth on the morning of 
the 11th, and most remote on the night of the 26th. 

Besides the conjunetion with Venus, already men- 
tioned, the woon passes Jupiter (quite closely) on the 
morning of the 18th; Uranus the same afternoon ; 
Saturn on the morning of the 20th ; Mercury on that 
of the 27th, and Mars the same afternoon. 

Princeton University Observatory. 

++ 2 —_____ 
THREE TYPES OF AUTOMOBILES. 

At a meeting of the New York Electrical Society, 
held in this city on the 22d instant, talks by representa- 
tives of three different kinds of automobiles was given, 
accompanied by illustrations, for the purpose of ena- 
bling those present to form an opinion as to which was 
the superior. 

The first speaker was Mr. A. L. Riker, the inventor of 
the Riker Electric Vehicle and Running Gear. He 
stated that the advantage of electric power was that it 
was like the horse, in giving a great quantity when 
needed, easily and quickly. Then he explained three 
plans for connecting up the storage battery for pro- 
ducing different speeds by using sections of the whole 
battery and connecting them up in multiple or series, 
according as a rapid or slow speed was desired. 

For pleasure vehicles, from 12 to 15 miles an hour 
was the fastest speed. 

This plan of the subdivision of the battery is more 
econowical than the use of resistance coils in cutting 
down the current, and has the advantage, in case of a 
rupture in the high-speed circuit, of enabling the ve- 
hicle to be taken home on the remaining cells grouped 
for the slow speed. Illustrations were shown of the 
controller operated by a single lever; when moved 
forward from a zero point the vehiele moved for- 
ward, and when moved backward from zero reversed 
the wotor and moved the vehicle back ward. 

Special devices are provided to lock the lever at the 
zero point. On the front dashboard is placed the volt- 
meter and ammeter indicating the condition of the 
battery when discharging. In a battery of 44 cells the 
voltmeter should show 80 volts. Starting at this figure 
the vehicle may be run till the voltage falls to 68 vults, 
then the battery should be recharged. In going away 
from bome it was well to return when the voltage 
dropped to 74 

The charging plug was shown, and is constructed in 
such a way as to prevent any mixing of the battery 
pole terminals. In New York, the Edison Company 
would soon establish electric hydrants in front of their 
stations for the purpose of facilitating carriage charg- 
ing. There were illustrations of storage battery crates 
showing the plan of burning the lead terminals to- 
gether, also of the motor, the single and double gear 
equipments, the double-gear steel frame being very flex- 
ible. The differential gear is located in the hub of one 
of the wheels of the rear axle, on the single-gear frame, 
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which allows a solid steel axle to extend between the 
two wheels. The gear wheel weshing into the piniou 
of the motor is supported upon a tubular axle, within 
which is the solid axle. This construction is much 
stronger than the old system of having the axle divided 
and the differential gear located in the center. 

The steering gear was explained, also the two plans 
of applying the brakes and several! illustrations of 
completed vehicles of different styles were shown. 

Mr. C. J. Field discussed the ** Present Development 
of the Gasoline Type of Automobile,” showing by dia 
graums the general construction of the four-eyele flanged- 
jacket motor. He thought the reason why these mo 
tor carriages were used abroad more than in the United 
States was on account of the more general production 
of electricity here, the facilities for the charging of 
batteries of electric vehicles being better, but for pleas- 
ure touring over long distances he regarded the gaso- 
line-driven vehicles as superior. The four-cycle type 
of engine was preferred. 

Ninety per cent of the difficulties in starting or oper- 
ating gasoline engines was due to the imperfect elec- 
trical construction or insufficient electric power to pro- 
duce the proper spark. The jump spark and wiping 
spark are preferable and mostly used. Special flanged 
cooling tanks are provided, through which the water 
flows from the water jacket of the engine and is cooled 
by the air impact. This improvement allows a smaller 
weight of water to be carried. 

The most approved carburetor for heating the vapor 
gas is called the Areile; heated air surrounds the out- 
let of the gasoline vapor, mixes with the latter, heats it, 
and further on is mixed with cold air, then passes on to 
the engine. The devices for obtaining variable speeds 
from a constantly running shaft, he stated, were still 
erude and clumsy. 

Some of the hydrocarbon racing machines abroad 
had engines of 24 horse power, and made records of 35 
miles an hour, some going above 40 miles. 

He spoke of the Belgium system of combining gaso- 
line and electricity in the same vehicle in connection 

with a small storage battery which had some promise 
of value and economy. 

Sueceeding Mr. Field, Mr. J. A. Kingman reviewed 
the history of the steam carriage, showing a picture of 
Cugnot’s carriage, invented as early as 1769. Many 
other steam coaches and stages were shown, until the 
era of liquid fuel brought the speaker down to the 
latest improvements of Whitney, a relative of Eli 
Whitney, the inventor of the cotton gin, and Stanley, 
known as the locomobile, where the miniature boiler 
is located under the seat. The pressure carried is 160 
pounds to the square inch and steam can be generated 
within five minutes. The fuel is vaporized and com- 
bustion is promoted by compressed air. 

After the presentation of the three forms of vehicles 
there was a brief interesting discussion. The opinion 
expressed was rather more favorable to the electrical 
vehicle, one member stating that he did not fancy the 
idea of sitting over a boiler under a pressure of 160 
pounds to the square inch. 

ae a 

MUTUAL AID SOCIETIES FOR FRENCH SCHOOL 

CHILDREN. 

A great many mutuai aid societies called “ petit- 
ecavés,” from their founders, MM. Petit and Cavé, are 
now being organized among the schoo! children of 
France. They are established under a law of 1856, and 
made operative by a law of 1898. The object is to ac 
cord assistance to the child members during sickness 
and to furnish a pension fund for old age. The maxi- 
mum amount which can be obtained as a pension is 
only $69.48 per annum, The children deposit 2 cents 
per week, one cent going to the fund for aid in sickness 
and the other to the pension fund. This money is 
placed in the government reposivory where it is invested 
in government bonds. The government aids these 
societies; for every child who contributes during an 
entire year, the state gives a franc, or nearly 20 cents 
to the common fund. It also gives a suin equal to the 
entire amount deposited by the children. The one 
cent deposited weekly which goes to the pension fund 
ean never be reclaimed except in the form of a pension. 
The money derived from the reserve fund passes to the 
next of kin in the event of the death of the depositor. 
Each child is given a bankbook in which the deposits 
may be entered and which gives tables and informa- 
tion regarding the plan. The aim of the children’s 
societies is to aid parents by paying them an indemnity 
during the sickness of their children of 10 cents per day 
during the first, and five cents per day during the 
second and third months of their sickness; also to 
create annual pension funds and to imbue aill chil 
dren at an early age with the element of economy, to 
accustom them to the use of a bankbook, and to the 
consciousness of having money at work earning some- 
thing for then and held in reserve for their old age. 
The society is spreading rapidly throughout France, 
specially among the working classes. The savings 
banks at the present time are being overrun with de- 
posits ; the money limit for any one depositor at pres- 
ent is $386, but after August of this year this will be 
reduce:l to $289. 
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A CHEAP TELEPHONE SYSTEM FOR FARMERS. 

We have been favored by Mr. Robert E. Maranville, 
of The Pendleton Republican, Pendleton, Indiana, 
with particulars of the unique telephone line shown in 
our illustration, which is now in use between the cities 
of Anderson, Pendleton, and Ingalls, Indiana. The 
line, it seems, is not an experiment, but is in active 
daily operation with four regular subseribers, and it 
gives a service which our correspondent assures us 





HOME-MADE FENCE TELEPHONE SYSTEM. 


compares well with the lines of the regular companies, 
The line is unique in that it employs as a conductor 
such a common, everyday commodity as the top wire 
of a barb-wire fence, the continuity of the line being 
assured by special devices at highway and railroad 
crossings. It is claimed by its originator and owner, 
Mr. C. Alley, to be the only one of its kind in existence. 
The line is 14 miles in length with five stations, two at 
Anderson, two in Pendleton and one at Ingalls. We 
are informed that additional subscribers could be 
served to advantage, but that the terms of the contract 
with the present parties prohibit it. The unques- 
tioned success of this novel telephone line is stated to 
be due largely to the perfect insulation. The builder 
invariably uses the top strand of the fence wire which 
is treated to a generous coating of rubber paint. At 
the fence sections common galvanized wire is used to 
continue with the next 
fence, the same arrangement being carried out at the 
In order to carry the line across 


the cireuit ta a connection 


railroad crossings 
the road or highway, the circuit is either placed be- 
neath an inverted trough, covered by the material of 
the road, or as shown in our accompanying illastra- 
tion it is carried overhead by means of two poles, one 
on each side of the crossing. In this illustration, Mr. 
Alley himself is seen in the act of “telephoning to 
town,” a feat whieh can be performed at any desired 
point along the line by simply attaching, as shown, a 
portable transmitter and receiver. 

The inventor is very much pleased with the results 
of his simple and econowical sys 
tem, which, undoubtedly, has many 
recommend itself to 
rural communities. The cost is ex 
tremely low, as there is no expense 


features to 


for copper wires, and poles are only 
needed at the crossings. Where the 
number of patrons is not too large, 
is said to be all that 
Our correspond- 


the service 
could be desired. 
ent states that he basa used the fence 
line to converse with a friend some 
eight miles distant, and this at a 
time when the fence-posts were still 
saturated with the morning dew, a 
coudition under which the line is 
supposed to work to the least satis- 
faction 

The line has been such a practical 
success that the farmers of the 
neighborhood are organizing com- 
panies for the purpose of placing 
themselves in telephonic communi 
cation throughout the whole dis- 
trict. As evidence of the practica- 
bility of the barb-wire telephone 
our correspondent quotes the case 
of the Wagner Giass Company, 
who, with offices at Anderson, are 
able to communicate daily with 
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their plant at Ingalls, thirteen miles distant. The cost 
in this case is only $100 per year, and there is the 
added advantage that having only two other subscrib- 
ers on that wire, the line is almost always available. 
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A NEW METHOD OF 





CUTTING THREADS, 

All machinists know the difficulty of cutting threads 
on the lathe. The tool must be carefully set by the 
useof the small thread gage; the point must be fre- 
quently sharpened, and the utmost patience, care and 
skill must be exercised to secure exact duplication. 
With the invention of a new device by Mr. Herman 
Dock, of the Rivett-Dock Company, of Brighton, 
Mass., the difficulties of thread cutting have largely 
disappeared. The work of the skilled operator is 
more accurately and more quickly performed by me- 
chanicai means. 

Mr. Dock’s device, as our illustration shows, consists 
of a steel disk mounted on a slidable holder and pro- 
vided with teeth: on its periphery ground to the exact 
angle of the thread for which the tool is designed. 
These teeth are, in truth, cutting tools, each of which 
has a greater radial length than its predecessor. The 
disk and its slide ean be reciprocated on the vertical 
supporting frame by means of ahand lever. The heel 
of the cutting tooth rests on a stop or support on the 
base bloek, and thus holds the tooth constantly against 
the work, preventing all chattering and taking up the 
strain. 

In operation the face of the cutter is squared to the 
work or axis of the lathe, and the eutting faces are 
leveled as nearly as possible to the center line of the 
lathe. The cross slide is run in until the first cutter 
or tooth engages the work. The first tooth will cut 
the rough beginning of a V-thread. At the end of 
a cut the hand lever is swung back, carrying with it 
the disk and automatically rotating the disk through 
one tooth by means of a pawl. The lathe is then re- 
versed; the lever is thrown forward to present the 
second tooth of the disk to the work, and a second, 
somewhat deeper cut, is made. After each cut the 
lathe is reversed and a new and finer cutter presented 
to the work. The last cut cleans up the thread exact- 
ly asin the final cut of a single-point tool. There are, 
hence, nine heavy measured cuts and one final cleaning 
and finishing cat. 

The frame of the tool rests and rocks on a rib di- 
rectly under the center of the cutting disk. By means 
of an elevating screw (not shown in the illustration) 
the tool can be given any rake necessary for a right or 
left thread. 

This new tool enables the lathe to run at double 
the usual speed to cut threads from three to ten 
times more quickly than in the old way. A stand- 
ard 8-piteh thread can be cut in ten cuts on 1-inch 
machine steel with the lathe running at 135 turns per 
winute. 
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AN IMPROVEMENT IN SMOKE CONSUMING FURNACES. 

In most smoke-consuming furnaces atmospheric oxy- 
gen is admitted in a continuous current to the fire to 
aid the combustion of the smoke. The smoke and 
gases may be burnt; but the temperature at times is 
so considerably reduced that the system is not econom- 
ical. An invention, operating on a principle radically 
different from that of such furnaces, has been recently 
patented by Mr. William C. Johnson, of Memphis, 
Tenn. The invention in question consists in supply- 
ing atmospheric oxygen to the fire not continuously, 
as heretofore, but only at the time when smoke is pro- 
duced,—in other words immediately after fresh stok- 
ing. The furnace is, therefore, not unnecessarily chilled; 
the oxygen is fed only when it is required and is then 
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automatically cut off. As even a heavily fired boiler 
furnace throws off smoke of incomplete combustion 
about one-half the time the great saving effected here is 
easily seen. 

As our illustration shows, the bridge-wall is formed 
with a passage designed to conduct atmospheric air to 
the furnace and closed at its outer end by adoor. A 
eable extends upwardly from this door to a lever carry- 
ing a float rising and falling in an ordinary flushing- 
tank and controlling the water-supply valve. The out- 
let valve of the tank is connected with the firebox 
door by a second cable running over idler-pulleys aud 
carrying a weight. When the fire door is closed, the 
bridge-wall passage door is also closed, But, when in 
order to stoke the furnace, the fire door is opened, 
the weight on the second cable drops and the outlet 
valve in the tank opens. The falling of the water 
causes the float to descend and the bridge-wall passage 
door to open, thereby admitting air to the furnace. 
The closing of the fire door restores the parts to their 
normal positions, not simultaneously, however, but 
gradually. For the rising of the water in the tank 
will require a certain time, during which, the bridge- 
wall passage door remains open; when the water has 
reached the normal height, the float will close the 
bridge-wall passage door. The rising of the water can 
be regulated so as to cut off the atmospheric oxygen 
only when the smoke has been entirely consumed, 
after which the ordinary draft will answer for the 
needs of the furnace. It is very important for pur- 
poses of economy that jast the right quantity and no 
more of atmospheric oxygen should be introduced and 














AN IMPROVEMENT IN SMOKE-CONSUMING FURNACES. 


this is regulated by the size of opening through door 
to bridge-wall. 

In order to foree the atmospheric oxygen into the 
furnace and distribute it over the fuel, the lower row 
of pipes are partially covered with fire-brick, forming 
a deflector. When horizontal tubular boilers are used 
a number of bends of pipe are arranged at an incline 
over the grate, which pipes project outside of the 
furnace. The pipes are fed with water by a feed- 
water pump and discharged into the boiler. The 
ends of the pipes are closed by plugs which can be re- 
moved to clean the pipes. The upper side of the pipes 
supports a continuous wall of light fire-brick which 
serves to deflect the draft through the bridge-wall 
passage. The fire-brick, as it becomes incandescent, 
effectually assists the fuel in heating the feed-water 
and thus serves the double function 
of heating and deflecting. 

The furnace is not untried. The 
inventor has subjected his device 
to severe tests and has proven its 
economy and efficiency, The cost 
of the water used in the tank will 
vary with the locality, but has not 
as yet exceeded 8 cents per day. 
The saving of fuel, we have been 
told, is very appreciable. This fur- 
nace is inexpensive in construction 
and is equally applieable, as we have 
seen, to the horizontal tubular and 
any of the water tank boilers. 
With the latter special feed water 
pipes in the furnace are not neces- 
sary. 

THE electric launches on the 
Grand Canal, Venice, are getting 
very popular and it looks as though 
the steambsats were seeing their 
last days, the great objection to 
them being their dense smoke, and 
the large waves produced by them, 
which are damaging the palaces 
along the canal. Of course the 
electric launches are not open to 
these objections. 
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A CHEAP AND EFFICIENT TYPEWRITER. 

The respect commanded by a typewritten letter, as 
well as the greater legibility obtained by means of a 
writing machine, has induced many tradesmen whose 
-orrespondence is sufficiently large, to purchase an ex- 
ensive typewriter. But the cost of the machines com- 
vonly used in large offices places them beyond the 
es of the average tradesman. The want of a cheap, 

et efficient machine, which will perform the service 

fa more costly typewriter, has been filled by the Sim- 

ex Typewriter Company, of 644 First Avenue, New 

ork eity, with the introduction of a very simple and 
vepious apparatus, which has been patented here 
iin Europe. 

lhe typewriter in question, as our illustration shows, 

nsists of a table upon which are mounted a type car- 

ve, sliding in guides, a rack, and a roller to feed the 
er. 

lhe earriage consists of a base plate upon which is 
entrally pivoted a printing wheel, provided with rub- 

keys earried on the ends of radial spring fingers. 
[Le type at the lower surface of these spring fingers is 
.ked direetly from removable pads, thus dispensing 
with the ecambersome ribbon. 

In o eration, Phe particular key to be used is de- 
pressed together with the carriage, and the wheel is 

ed to bring the key to the front of the ear- 

Here the key falls into a recess into contact 

with the paper, and is automatically locked during the 
printing operation. 

The elevation of the depressed carriage and the spac- 
ing are effected by a very simple automatic device car- 

ied on the carriage. The device comprises merely a 
dog, which engages the rack on the table and which is 
controlled by a retractile spring. When a key and the 
carriage are depressed during the printing, the dog 
engages a rack tooth, forces the carriage to the right, 
and assumes a nearly horizontal position. When the 
carriage rises, after the pressure is relieved, the dog, 
under the action of the retractile spring, shifts for- 
ward ready to enter the next tooth when the carriage 
is again depressed. 

Novel features of the invention, besides the new prin- 
ciple of operation, are the automatic spacing and lock- 
ing mechanisms. The recess in the base plate by 
which the wheel is locked as a key falls into it, holds 
the wheel exactly in place during the printing opera- 
tion. In many typewriters of a somewhat similar na- 
ture, no means are provided for arresting the wheel as 
a key comes into proper position. 

The speed of the machine is essentially that of the 
ordinary typewriter, plus the additional movement re- 
quired to swing a key to the locking point. It will be 
seen that the typewriter possesses the essential feat- 
ures of every writing machine; a key for each letter, 

sight-writing, self-spacing, and roller feed, without 
the intricacies of the usual mechanism. 
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THE NORTH GERMAN LLOYD LINER “KAISERIN 
MARIA THERESIA.” 

The latest evidence of the activity of the two great 

German Atlantic transportation companies is the arriv- 
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hauling of the interior fittings and furnishings. With 
her great length, her powerful engines and thoroughly 
up-to-date appointments the * Kaiserin Maria There- 
sia” is to all intents and purposes a new ship. 

The alterations were effected at Stettin, Germany, 
where the “Spree” was docked in the large floating 
dry-doek, cut cleanly in two amidships, the two halves 
of the hull pulled apart for a distance of 66 feet, and 
an entirely new section of hull built into the gap. The 
after part of the hull below the water line had to be 
taken apart, and the framing and plating entirely 
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remodeled to accommodate the twin propellers which 
took the place of the old single propeller. New twin- 
screw four-cylinder engines were installed, the boiler 
plant was entirely renewed and, indeed, the whole en- 
gine and fireroom was brought up to modern practice, 
while entirely new upper and promenade decks were 
added. The vessel now has a length over all of 540 
feet, with a beam of 52 feet, and a depth of 37 feet. She 
has a gross registered tonnage of 7,800 tons and a dis- 
placement of 13,600 tons. It will be noticed that she 
is a remarkabiy long vessel for her beam, the ratio of 
her length to breadth being 1 to 10°. In this respect 
she is not unlike the steamers of the White Star Com- 
pany which is the only company that has steadily ad- 
hered to the plan of building those big ocean steamers 
with an extremely long and narrow hull, the ** Ocean- 
ic,” the latest of these ships, having a ratio of beam 
to length of 1 to 10°4. 

In the accommodation for passengers the ‘* Kaiserin 
Maria Theresia ” follows the general systew of location, 
furnishing and decoration which characterizes the 
boats of the North German Lloyd Company. She has 
accommodation for 330 passengers in the first cabin, 
140 in the second cabin and 400 in the steerage, while 
the crew numbers 290. The first cabin passengers are 
carried amidships, the second cabin aft, and the steer- 
age forward. The dining room issituated amidships on 
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offers an unobstructed walk of 3810 feet, and is pro- 
tected throughout its whole length by an awning 
deck 

The hull of the steamer is divided into eleven water- 
tight compartments which extend to the apper deck ; 
and a commendable feature is the ample provision of 
boats of the largest size. The ship is driven by two 
triple-expansion engines of 17,000 indicated horse 
power, which will give the vessel a sea speed of about 
194¢ knots an hour. This, although considerably less 
than the speed of the “ Kaiser Wilhelm,” is well up to 
the average speed of modern passenger ships of this 
class, and is about the rate of speed aimed at 
and secured in the * Oceanic” of the White Star line. 
Each of the engines has four steam cylinders working 
on four cranks, which are arranged according to 
the principles of the Schlick-Yarrow-Tweedy system, 
which is designed to avoid vibration and is working 
with admirable results in several of the latest trans- 
Atlantic ships. The diameter of the cylinders is 4844 
inches, 67 inches, 77 inches and 77 inches, the common 
stroke being 63 inches. The propellers, which are 
three-bladed, are of bronze, with a diameter of 18 feet 
44¢ inches ; the whole of the shafting is hollow and is 
built of nickel steel. In addition to the main engines 
there are thirty-eight auxiliary engines which number 
among them 66 steam cylinders to be supplied with 
steam. The boiler plant consists of nine double boil- 
ers, 18 feet 7 inches in length by 15 feet 4 inches in 
diameter, and four single boilers 10 feet 3 inches in 
length, and 15 feet 4 inches in diameter. There are 
sixty-six furnaces in all with a combined total) heating 
surface of 50,700 square feet, and a total grate surface 
of 1,581 square feet. The steam pressure is 156 pounds 
to the square inch. The boilers are collected in three 
separate groups each of which is provided with a 
smokestack 11 feet 7 inches in diameter, and reach- 
ing to a height of 92 feet above the grate bars, 

The broadside view of the * Kaiserin Maria There- 
sia,” which is herewith presented, shows her to have 
just about the right amount of sheer, striking in this 
respect a happy mean between the two straight lines of 
the ** Teutonic ” and the excessive sheer of the ‘* Kaiser 
Wilhelm.” The appearance of the shipis also aided by 
the judicious placing of the masts and funnels. In 
many respects she is not unlike the unfortunate ‘Kaiser 
Frederich,” built by Schichau, of Elbing, which, it will 
be remembered, was returned to the builders on account 
of failure to make the contract speed. 
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The New Element, Victorium, 


Sir William Crookes has recently given an account 
to the Royal Society of his discovery of the new ele- 
ment which he calls victorium. It has a pale brown 
color and dissolves easily in acids. Its oxide is less 
basic than that of yttrium but more so than the great- 
er part of the earths of the terbium group. The 
chemical properties of victorium differ in many re- 
spects from those of yttrium, but generaily speaking it 
may be said to occupy an intermediate position be- 
tween this element and terbium. It is admitted that 














NORTH GERMAN LLOYD LINER “KAISERIN MARIA THERESIA.” 


Length, 540 feet. Beam, 52 feet. Depth, 37 feet. Displacement, 13,600 tons. Speed, 19¢ knots. 


al in the port of New York of the handsome North 
German Lloyd liner which forms the subject of the ac- 
companying engraving. Our readers will remember 
that in the issue of the SUPPLEMENT of January 7, last 
year, we published a set of interesting engravings 
showing the process of lengthening and reconstructing 
the North German Lloyd liner “Spree.” The new 
“Kaiserin Maria Theresia” is the old * Spree,” vastly 
improved by the introduction of 66 feet of the hull 
amidships, and modernized by the substitution of twin 
screws for the old single screw, and by a thorough over- 


the main deck, andis supplemented by two small din- 
ing rooms adjoining it. The main dining room is dec- 
orated on its walls and ceiling with paintings of Em- 
press Maria Theresa, her husband, the Emperor Franz 
I,, and Emperor Joseph II., and also of the members of 
the Imperial famiiy. There are also several views of 
old Vienna at the timeof the Empress. The paintings 
of the smaller dining rooms represent historical sab- 
jects from old Vienna and the lands of the Austrian 
crown belonging to the Empress. There is a prome- 
nade deck for the use of the first cabin passengers which 


the oxide of victoriam has the formula Ve’ U%, its atom- 
ic weight is not far from 117. The photograph of the 
spectrum given by the oxide shows certain definite 
lines which have not been observed with any other 
body. Thespectrum is obtained by the incandescence 
of the body is a vacuum tube; the light given off has 
been analyzed by a spectroscope of great precision and 
the exposure upon a photographie plate shows a series 
of interesting rays in the ultra-violet region. In order 
to examine the negative an apparatus has been con- 
structed which will measure to the 1-100,000 inch. 
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According to M. Casimir de Candolle (Arch. Sei. Phys. 
et. Nat.), grains of wheat which have beea immersed 
in mercury for four vears are still capable of germina- 


tion, and have been found to produce normal plants. 


The ideal specific gravity of petroleum spirit for 
wotor carriage purposes is 0°680 at a temperature of 60° 
F. A depression of 30° FP. causes an additional 15° to 
the specific gravity, and a corresponding rise necessi- 
tates a similar reduction fro:n 0°680. 

Six thousand barrels of whiskey are to be shipped 
from a bonded warehouse at Baltimore, they having 
reached the limit of their free storage without daty, 
having been in bond within a few months of eight years, 
for which time, by provision of the law, this commodity 
may be stored without being subjected to the inter- 
na! revenue tax of $1.10 per gailon. It will be shipped 
across the ocean and stored in warehouses in England 
and Germany. and will be nearly all shipped back if 
The ocean voyage increases its 
may return 


the demand arises 
excellence, and its market value, and it 
within a year to supply the heavy demand and give 
a return that pays, over the cost that it represents to 
.. produce the article, 


The observatory on Ben Nevis, being the highest 
peak of the British Isles, 4,407 feet above the sea level, 
presents, as regards its observations, some peculiarities 
not found in those taken atordinary altitudes. Obser- 
vations have been made during clear weather on the one 
weather on the other hand. 
The results are 
weather it 
In con- 


hand, and during foggy 
This has been done for thirteen years. 
briefly as follows: In continuous clear 
practically never rains on the wountain at all. 
tinuous foggy weather on the other band, the average 
daily rainfall is almost exactly one inch. There is alarge 
and continuous excess of barometric pressure in clear 
weather over that in foggy weather. The observatory 
at Ben Nevis, furnishes a reeord of the meteorology of 
the clouds. The fog which characterizes the climate 
of the mountain is rothing but cloud ander another 


name, and in this respect the observatory is unique, 


The effects of the great dynamite explosions at Avig- 
liana (near Turin), on January 16, are described by 
Dr. M. Baratta ina privately printed pamphlet, says 
Nature. About 400 kilogrammes of nitro-glycerine 
and 12,000 kilogrammes of dynamite and gun-cotton 
were biown up. The first and stronger explosion, 
though it lasted little more than a second, presented 
three maxima of intensity, due probably to the suc- 
cessive explosions of magazines a hundred meters from 
that in which the nitro-glycerine was stored. Owing 
to the situation of the manufactory, the zone of great- 
est damage was very small; that in which windows 
were almost totally destroyed extended toa distance 
of 546 kilometers ; doors and windows were made to 
rattle as far as Crescentino (60 kilometers distant) ;: 
and the sound of the explosion was heard at Pavia 
(140 kilometers), Varzi (145 kilometers) and Lugano (160 
kilometers). 

B. Lidforss has made some interesting observations 
on the attractive force exercised by the secretion of the 
stigina on the poilen-tabe, chiefly on Narcissus tazetta. 
No distinet influence on the growth of the pollen-tubes 
was exhibited by artificially prepared organic acids— 
formie, tartaric, malic, or 
citrie—nor by amides, glucosides, or tannins: but the 
almost immediate effect of introducing into the medium 


acetic, lactic, succinic, 


a few grains of diastase was to cause a deflection of all 
the pollen-tubes toward the grains. The constituent 
of the diastase which produced this effect appeared to 
be the proteid. The classes of substances which attract 
pollen-tubes are chiefly two, carbo-hydrates and pro- 
teids, the most important food-materials of plants. 
This indicates that the movements of the apex of the 
pollen-tube for food-material. 
Siwilar results were obtained with other plants.—Ber. 
Deutsch. Bot 


are simply a search 
Gesell 

the Argive Herwum in 
treece have been most important. The sanctuary lies 
on the northeastern site of the Argive plain, between 
the ancient cities of Mycen# and Tiryns and opposite 
the city of Argos. It was discovered in 1831, and some 
tentative excavations were made in 1836 and continued 
in 1854, but finally excavated in 
1892-1895 by American Archwological Institute, 
and the school of Atbens under the direction of Dr. 
Chas. Waldstein, now Slade Prof. of Fine Art at Cam- 
bridge. The whole of the great temple was laid bare 
and the excavations also revealed traces on the upper 
slope of an earlier tewple built before the Homeric age 
and burnt in 423 B. C., the whole pavement having 
been found together with traces of civilization leading 
back to a period of 2,000 vears or more B. C. Of the 
second temple there was found only the base, but also 
sufficient remains of columns to enable a complete 
architectural restoration to be made ; while higher up, 
says The British Architect, the polygonal pavement of 
the upper temple was discovered together with por- 
tions of the wall, so that the outline of its plan may 
be determined and even a fair restoration of the struc- 
ture carried out. 


The recent excavations at 


the whole was 


the 
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The Typewriter and the Eye. 
There is the general opinion among oculists that the 
eye is much relieved by the general introduction of 


typewritten matter. A recent medical work upon dis- 
eases of the eye gives a great many proofs in substanti- 
ation of this opinion. The characters are so large on 
the keys that there is no appreciable strain upon the 
vision, and when dexterity is attained the eyes can 
searcely be said to be used at all. A vast strain is 
taken off the eye by writing with the typewriter in- 
stead of the pen, but the advantages of reading the 
type writing matter are even more important from a 
medical point of view, and the strain upon the hands 
is also slight. It is said that a person can work for 
eight consecutive hours, with slight interraptions, with- 
out the bands being conscious of fatigue. In using 
the typewriter the additional labor of focusing the eyes 
ealls the muscles inte undue use and the result is 
that many defects of vision which would not probably 
be discovered under normal conditions are brought to 
the front. 

ee 
A REIN SUPPORT AND GUARD FOR HORSE HARNESS. 

The accompanying engraving represents a simple 
device, patented by John T. West, of Bowling Green, 
Ky., for supporting the reinsof a horse at such a height 
from the erupper that they cannot become entangled 
with the harness, or with the tail of the horse. 

The device comprises essentially a spring-wire frame 
provided with guide-fingers at its rear end for the 
reins, and with divergent arms at its forward end for 
attachment to the crupper and hip-straps. Fastening 
pins, carried by the frame at each side, are designed to 
engage sockets in the back-strap or crupper. 

The rein-guard, the inventor assures us, can be re- 
moved and replaced in a few seconds. The rear end 
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A REIN SUPPORT AND GUARD FOR HORSE HARNESS. 





of the wire-frame projects just over the tail of the horse 
and supports the reins in such a position that they 
cannot sink. Carelessly as the driver may hold the 
reins, they will always be supported in proper position 
by the guard, without any possibility of their becoming 
ing entangled with the tail of the horse. The guard 
weighs but eight ounces. 
a oo oe 
Japanese Swords. 

Mr. Gilbertson gives some interesting details as to 
the process of wanufacture of the celebrated Japanese 
sabers. The blades of these sabers are formed of a 
metal prepared from magnetic iron ores and ferrugin- 
ous sand. The steel is produced in the form of thin 
laming, and the workman commences by fixing one of 
these to the end of an iron rod which serves as a handle. 
To this are soldered c.her sheets until the mass has a 
length of 6 to 8 inches, a width of 2 inches and a thick- 
ness of }tojineh. This bar, brought to a white heat, 
is doubled upon itself and hammered until it has taken 
its original dimensions. This process is repeated fif- 
teen times. Four similar bars are then soldered to- 
gether, doubled upon themselves, resoldered and heat- 
ed, this operation being repeated five times. By this 
process the superposed iayers of metal becomes so thin 
that a saber is estimated tocontain at least one million 
sheets of metal. Sometimes alternate layers of iron and 
steel are soldered together, and thus the blade presents 
a veired appearance. When the blade is finished the 
surface is scraped and the end formed to receive the 
handle; it is then ground to shape. To finish the 
blade, it is covered with a mixture of clay, fine sand 
and powdered charcoal. Formerly the clay was taken 
from Mount Inari, and the workmen first went through 
a form of invocation to the tutelary divinity, to ask 
permission to take the necessary material. When the 
layer is nearly dry, an ornamental design is traced by 
short strokes which penetrates to the surface of the 
wetal. It is then heated over a fire arranged for the 
purpose, and when the proper temperature is reached, 
which can only be determined by long experience, the 
blade is plunged into a bath of water or oil. The saber 


is then sharpened, and for those of the best quality 
this operation is said to require fifty days’ work. 
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Engineering Notes, 

The British War Office has purchased some small 
steel shields to cover the vital parts about the heart. 
It is said they weigh about 7 pounds and turn bullets 
at 700 yards. It seems curious that on the very thres- 
hold of the twentieth century that we again resort to 
armor. The principle, however, is an excellent one, 
and a helmet with a vizor and a heart guard would 
be a great protection in the present conditions of war 
fare. 

The colored people of Omaha have petitioned the 
City Council to get possession of the armorclad car 
used by President Lincoln during the war time, and 
to restore it to such a condition as to prevent further 
deterioration and make it available as a relic. The 
ear is owned by the Union Pacific Railroad and is kept 
in the yards at Omaha. It was built at Alexandria, 
Va., in 1864, says The Railroad Review, and was made 
bullet-proof by means of boiler plates placed on the 
sides of the ear. 

A railroad school for candidates for men in training 
for appointments in the regular permanent railroad 
service in the operating department of the Prussian 
State railroads has recently been opened at Berlin, 
and six hours of instruction is given h week for a 
regular course. Twenty-seven different subjects are 
embraced, and much attention is given to railway ac- 
counts as a larger part of the students are candidates 
for the grade of railway clerks. All of the students 
must have had a certain prescribed education, and 
many of them are graduates of technical schools. 


An inclined railway plane has been built up the face 
of the Palisades at Weehawken, N. J., for the trans- 
portation of trucks. The distance is only 290 feet and 
the incline is a very steep one. The road will be oper- 
ated by three 2-inch steel cables, one acting as a safety 
rope in case of accident. There are also safety tracks 
attached to the machinery in the power house by which 
the ears will be attached to the cables ; as one ascends, 
the other descends. Each ear will carry four tracks 
and horses, and is capable of lifting 20 tons. It is 
somewhat similar to the incline in Hoboken, but is 
much steeper. 


The Association of Engineering Societies consists of 
eleven societies including the San Francisco, Montana, 
Minneapolis, St. Paul, Detroit, St. Louis, Louisiana, 
Cincinnati, Cleveland, Buffalo and Boston. The en- 
gineering societies are bonded into an association for 
their mutual good and for the publication of The Jour- 
nal of the Association of Engineering Societies. The 
aggregate membership of the societies composing the 
association is now very large and has virtually made 
good the loss caused by the withdrawal of the Western 
Society of Engineers. The assessment per member 
has steadily declined from $4.92 in 1894, to $1 in 1899. 


In 1870, from July 24 to August 4, a period of eleven 
days, Germany was able to convey in 1,520 railroad 
trains 19,299 officers, 556,000 soldiers, 161,881 horses 
and 16,883 cannon and baggage wagons to the seat of 
war. So great has been the progress made by Ger- 
many during the intervening thirty years, that she 
could at the present time transport the same number 
of men and the same quantity of war material to the 
scene of action from two to four days, which shows 
the enormous strategetical importance of {the railway. 
A great French military authority considers that by 
means of seven double-track railway lines, 1,440,000 men 
could be transported to the frontiers of Germany in 
twenty-four hours, and in. 207 trains on each of the 
seven lines. This would be a total of 1,449 trains. 
Germany is not far behind France in this ability to 
mobilize troops, ana 1,440 trains bearing 1,440,000 men 
ean be dispatched from Berlin within twenty-four 
hours to any district of the empire, so that the two 
great neighboring powers could mobilize great armies 
and begin war simultaneously with its declaration. 


Some interesting railway statistics for last year, pub- 
lished a Japanese vernacular contemporary, show that 
the number of special trains ran numbered 18,089, rep- 
resenting a decrease of 9,288 as compared with the 
preceding year. Most of these special trains were for 
the transportation of material used in the construction 
of new lines, and 205 special military trains were run 
in connection with the grand military maneuvers beld 
in the provinces of Settau, Kawachi, and Izumi. The 
number of trains derailed during the year amounted to 
122, and the number of the carriages derailed 250. 
Collisions numbered, 39 ; interruptions of traffic, 1,331 ; 
obstacles laid on the lines, 45; mistakes of pointsmen, 
87; and irregular use of the staff, 65. The people killed 
by trains numbered 261, and those injured 180, showing 
an inerease of 12 in the killed and of 58 in the injured. 
Most of the people killed, however, committed suicide; 
the passengers affected by railway accidents being 18 
injured and 13 killed. Twenty-four passengers were 
injured through their own carelessness. Nine railway 
employés were injured in accidents, and 22 were killed 
and 56 injured by self-negligence. The number of 
passengers carried reached 32,000,000 and the goods 
carried 8,800,000 tons, The traffic receipts amounted 
to 10,189,788 yen, 
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Sorrespondence. 











Liquid Air Promotion, 

To the Editor of the SCIENTIFIC AMERICAN : 

I want to thank you for your timely and effective 
exposure of the liquid air “grab.” It is worth some- 
thing to the American people to have one feariess paper 
that is able and willing to throw the search-light of 
scientific trath upon subjects like this, and save in- 
nocent people from deception and loss. It is well that 
there is one incorruptible and unpurchaseable medium 
that stands between the publicand the pseudo-scienti- 
fic * promotion ” sharks, to counteract, in some degree, 
the eonseienceless exaggerations of those who have 
stock to sell, and who seem to have no difficulty in 

ading respectable newspapers with their alluring ad- 
vertisements. Your issue, containing Mr. Maxiw’s 
itiele, with your editorial comments thereon, was 
eagerly perused by hundreds of clerks in the depart- 
ments here, who had been abundantly supplied with 
liquid air “literature,” that had almost created an- 
ther Klondike fever among .theim, and it sobered 

wy of them so that many thousands of doilars in the 

rregate were,saved to them thereby. 

\!| honor to the SCIENTIFIC AMERICAN and to Mr. 

‘im for puneturing this colossal bag of (liquid) 
i! L. 8. PERKINS. 


i 
‘ 


Department of the Interior, Washington D. C. 
March 19, 1900. 
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The Dams of the Nicaragua Canal, 
To the Editor of the SCIRNTIFIC AMERICAN : 

In connection with the Nicaragua Canal question, 
it seems to me that one very important point has been 
touched upon very lightly,—too lightly, in view of its 
importanee, I refer to the question of earthquakes. 

I take it that we may consider the following state- 
ments as beyond controversy. 

1. That there will be violent and severe earthquakes 
in the future, as there have been in the past, in the 
distriet through which the Nicaragua Canal passes. 

2. That no large stone or concrete dam can with- 
stand such shocks. 

3. That the immense dams required in the canal, if 
built of stone or conerete, in the usual fashion, can- 
not reasonably be expected to last for as long us ten 
years, and that in bursting, through earthquake 
shocks, they may be expected to destroy large sections 
of the canal. 

Since however, the canal is to-be built, the only 
thing todo is to build a dam that cannot be destroyed 
by earthquake. To accomplish this result, I would 
suggest that the contracts require a dam constructed 
as follows : 

Specification—All dams to consist of steel framework 
and a concrete filling. The framework to be of ample 
strength to support the full pressure of water and of 
the concrete filling, with the usual factor of safety. 
The steel framework to have all supports carried down 
to solid rock. The steel in no case to be in direct con- 
tact with the rock, but a casing or groutiug of cement 
of at least 6 inches thickness to be between the steel 
columns and the drilled rock, i. e., the holes in the rock 
to be drilled 12 inches in excess diameter and the 
cement filled in between the steel coluinn and the sides 
of the hole. The section of the dam to be of approxi- 
mately inverted capital V shape, the only solid portion 
being the legs of the V, the space between the legs of 
the V being unoccupied except by tie bars and brac- 
ing, cemented to prevent corrosion, 

The steel framework to be divided up into panels, so 
that there shal! not be in any portion of the front or 
rear Wall a space of an area of more than one square 
yard which is not crossed by beams or bracing. These 
spaces to be filled up with some such material as ex- 
panded metal, held in place by rivets. Where the 
pressure is greatest, several layers of this expanded 
metai to be used, back of each other, sufficient in nuim- 
ber, when properly filled with cement, to give the 
requisite factor of safety. 

The advantages of this form of dam are: 

1. It gives really two dams, so that if one be seriously 
injured as a dam, it will still form part of a supporting 
structure for the other part. 

2. No matter how severe the earthquake, it is not 
conceivable that the dam should receive such serious 
injuries as to permit any sudden discharge of water. 
The most that could happen would be that it would 
leak, and discharge the water slowly. With shatters 
or similar apparatus the leak could be checked and all 
serious damage avoided. 

3. This composite structure would be so flexible that 
it is almost impossible for any earthquake to seriously 
affect its integrity. 

In view of the fact that the wrecking of a masonry 
dam would cause damage to be estimated in millions, 
possibly tens of millions, of dollars and of the disorgan- 
ization of commerce which.would ensue, no precau- 
tions should be spared, and even if the above form 
were more expensive, it should be used. I believe, 
however, that when cost of erection is taken into ac- 


count, this dam will be found to be the cheaper, on the 
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whole. Incidentally, if this type of dam be adopted, 
most of the cost will be for material which will be 
bought and manufactured in the United States, and 
erected by skilled American workmen. It is always 
sound political economy to adopt, of two plans, that 
in which the cost is paid to the manufacturers of our 
nation and remdins in the country, largely paid out 
in wages, in preference to paying the money out to 
cheap foreign labor. It is better to spend $80,000,000 
on home-made steel and cement and $20,000,000 on 
foreign labor, than $20,000,000 on waterial and $80,000,- 
0'0 on cheap foreign labor. The sides and bottom of 
the canal should, where there is danger, be constructed 
similarly, i.e., consist of steel framework and expanded 
metal with cement filling. 
Allegheny, Pa. REGINALD A. FESSENDEN. 


AMERICAN FREIGHT LOCOMOTIVES AND THE ENGINES 
OF THE “OCEANIC”—A COMPARISON OF HORSE- 
POWER. 

We are told that “ comparisons are odious,” and the 
statement would seem to be based upon a fairly correct 
estimate of human nature ; but as soon as we get out- 
side of the range of human susceptibilities and apply 
our comparisons to insensate things, cemparisons be- 
come not only extremely interesting, but at times a 
valuable means of increasing our general knowledge and 
our sense of the proper relative proportion of things. 

The pictorial comparison to be found on our front 
page is based upon one of the mammoth freight loco- 
motives which are being turned out in considerable 
numbers just now by the leading locomotive works of 
the country. .In addition to the usual information as 
to dimensions and construction, Mr. R. Wells, the 
superintendent of the Rogers Locomotive Works, has 
favored us with particulars of some novel experiments 
which he earried out to determine the exact location of 
the center of gravity of this locomotive above the rails. 
He has also given us particulars of its horsepower and 
freight-hauling capacity on a level road, and it occurs 
to us that a comparison of the relative power of one of 
these engines when working up to its maximum indi- 
eated horse power with the maximum indicated horse 
power of the * Oceanic,’ the largest steauiship in the 
world, will be attractive to that section of our readers 
that likes to have its facts enlivened occasionally with 
a touch of the fanciful and curious, 

The locomotive shown is an extremely powerful Con- 
solidation which was recently built by the Rogers 
Company for the Illinois Central Railroad for use on 
one of the divisions of their line where the grades are 
somewhat heavier than on the divisions connecting 
with it. It was designed to haul trains of a maximum 
weight of 2,000 tons over grades of 38 feet to the wile. 
The eylinders are 23 inches in diameter, by 30 inches 
stroke ; the drivers are 57 inches in diameter and they 
carry 198,000 pounds weight of the locomotive out of a 
total weight of 218,000 pounds. The boiler, which is 
of the Belpaire type, is 80 inches in diameter at the 
smoke box; the fire box measures 42 inches by 132 
inches, and there are 417 2-inch tubes whieh are 13 feet 
8 inches in length. There are 252 square feet of heat- 
ing surface in the fire box, and 2,951 square feet in the 
tubes, making a total heating surface of 3,203 square 
feet. The tender is exceptionally large, the capacity of 
the tank being 5,000 gallons, while the coal space has a 
capacity of 10 tons. 

The increase in the diameter of locomotive boilers 
which has taken place of late years has necessitated 
their being carried above the tops of the wheels, with 
the result that the center of the boiler is in some recent 
locomotives as much as 9 feet above the rails. To the 
uninitiated these immense machines have an exceed- 
ingly top-heavy appearance, and it looks as though 
their stability would be endangered, especialiy when 
they are running. at high speed around a curve. 
Before sending this engine out of the shops, the Rogers 
Locomotive Company made 2n experimental test to de- 
termine the exact location of its center of gravity. The 
result is certainly surprising, for although the top of 
the boiler is fully 9 feet above the rails, the center of 
gravity was found to be only 501g inches above the top 
of the rails, that is to say, about 64 inches below the 
top of the driving wheels. As a matter of fact, the 
great bulk of the boiler is very deceptive to the eye, 
and one is liable to forget that the greatest concentra- 
tion of weight lies in the heavy frame, the wheels, the 
axles, cranks and running gear, and the heavy saddle 
and eylinder eastings. The test was made by suspend- 
ing the engine on the upper surface of two 3-inch steel 
pins or journals as pivots, the one at the front being 
located 6 inches in front of the eylinder saddle, and 
the one at the rear, 6 inches back of the boiler, both 
pivots being, of course, the same distance above the 
rails and on the vertical center line of the engine. 
After several trials, points of suspension were found 
which were in line with the center of gravity, which, as 
thus determined, was found to be 501g inches above 
the top of the rail. As the bearing points of the drivers 
on the rails are about 56 inches apart, the base on which 
the engine runs must be 1°1 times as wide as the height 
of the center of gravity of the engine above the rails. 
It is evident from this test that the center of gravity of 
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such a locomotive could be raised stil! higher without 

endangering the stability of the engine under the 

ordinary conditions of service. 

A COMPARISON OF MARINE ENGINE AND LOCOMOTIVE 
HORSE POWER, 

In order to secure a basis for comparison of the pow 
er of a modern freight locomotive with that of a modern 
steamship, we have chosen the greatest vessel of thei 
all, the *‘Oceanic.” This truly gigantic ship, which 
exceeds the “Great Eastern” in length and in dis- 
placement, is 704 feet in length, and on a draft of 32'¢ 
feet displaces 28,500 tons. _ As the depth of water in the 
entrance channels to New York harbor wiil not accom- 
modate a vessel drawing that amount, for the purpose of 
this comparison we will suppose that the ** Oceanic” is 
drawing 30 feet, at which draft she would displace about 
26,000 tons. On this displacement her engines will in- 
dicate about 28,000 horse power when driving the vessel 
at a speed of 22 land miles an hour. 

Now, it is estimated that the big Rogers Consolidation 
could haul about 3,250 tons weight of train at a speed 
of 22 miles an hour, on the level, and that while doing 
this work it would indieate about 1,760 horse power. 
Here then we have a basis of comparison, and we may 
apply it in two ways. Either we may ask how many of 
these locomotives would have to be crowded into the 
hold of the “Oceanic,” and coupied to her main 
shafts, in order to drive her through the water at 22 
miles an hour, or we thay determine how many of these 
locomotives it would take to haul the ** Oceanic” if she 
were placed upon a wovable eradle of the kind de- 
signed by Capt. Eads for his Tebauntepee Ship Rail- 
way. In the first case, we know that when the main 
shafts of the “Oceanic” are waking abont 90 turns a 
minute, the engines are indicating about 28,000 horse 
power, which is their maximum capacity. On the other 
hand, we know that when the drivers of one of these 
locomotives are making about 150 turns a minute, and 
the maximum tractive effort is being exerted at the 
periphery of the wheels, it is indicating about 1,760 
horse power, which represents its possible maximum in- 
dication at that speed. If now the sixteen necessary 
locomotives (the number being found by dividing the 
horse power of the ship by the horse power of the loco 
motive) were arranged in two lines, one above each 
main shaft, and the tractive effort of the drivers trans 
mitted by means of friction wheels to the shafts, the 
speed of the rotation being reduced by intermediate 
gearing, in the ratio of 150 to 90, we should have the 
conditions shown in the upper engraving on our first 
page, where the locomotives, in double phaianx, are 
shown grinding werrily away at their unwonted task 
of driving a modern transatlantic liner. 

To determine how many Rogers Consolidations it 
would take to haul the ‘* Oceanic” over a ship railway 
whose grade is perfectiy level, we will neglect the 
weight of the cradle and assume that its rolling friction 
is the same as that of a weight of loaded freight cars, 
equal to that of the ship. The displacement (that is, 
the weight of the water which the ship displaces at a 
given draft) on a draft of 30 feet would be about 26,000 
tons, and dividing this amount by 3,250 tons, which is 
the waximum weight of train which one locomotive can 
haul at 22 miles an hour, we find that it would take just 
eight locomotives to Laul the ** Oceanic” by rail at a 
speed of 22 milesan hour, This result is particularly in 
teresting as showing how quickly the resistance of the 
water to the motion of the ship increases with the 
speed. Asa matter of fact it increases as the cube of 
the speed, with the result that, although the “Oceanic” 
could be moved at a canal boat speed of 24¢ miles an 
hour by less locomotives than it would take to haul it 
at that speed on land, at a speed of 22 miles an hoar it 
requires jast twice the power on the water that it 

would on the land. 

The * Oceanic,” as she rests upon the ship railway 
cradle, represents both the dead and the live load ; that 
is to say, the ship and the eargo. With a view to show- 
ing graphically what an enormous mass is represented 
by her 26,000 tons displacement, attention is drawn to 
the sketeh showing an equivalent weight in loaded 
box cars of 40,000 pounds capacity, each of which with 
its load would weigh about thirty long tons. If this 
weight were made up into two separate trains each 
train would contain 433 cars and would be about three 
wiles in length. 


A te a 
An Important Storage Battery Suit, 


A decision has been handed down by the United 
States Circuit Court of Appeals for the First Circuit, 
at Boston, in the case of the Electric Storage Battery 
Company vs. the Haten Storage Battery Company, 
which affirms the decision of the Cireuit Court where- 
in the Hatch battery was heid to be an infringement 
of the Brush patent owned by the Electric Storage 
Battery Company, and the latter court granted an in- 
junetion against the manufacture and sale of the 
Hateh battery. The Brash patent covers all batteries 
composed of “a plate or suitable support primarily 
coated or combined with mechanically applied oxide of 
lead or equivalent lead compound.” The litigation 
has been pending for three years and the decision is a 
most important one, 
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THE MARINE DEPARTMENT OF THE TRANS- 
SIBERIAN RAILROAD. 
BY WALDON FAWCETT 

Probably never in the history of transportation en- 
terprises has there been constructed a railroad system 
which has been dependent to so great an extent upon 
auxiliary water communication as the Trans-Siberian 
Railway, which has, within the past few months, pro- 
gressed to the point where aninterrupted communica- 
tion across the continent is possible. Ultimately, 
when the whole great project has been carried out in 
its entirety, the proportion of the work of the system 
performed by water craft may be greatly lessened; but 
for years to come the shallow draught steamers are 
likely to constitute the connecting links bet ween many 
sections of railroad. Nor indeed will the marine in- 
terests fostered by the new system be confined to this 
class of shipping. Many vessels of large size will be 
required to handle the commerce on the Pacific, the 
growth of which wil! be in a great measure resultant 
from the influence of the new railroad system; and it 
is significant that up 
ward of a dozen vessels 
designed especially fo: 
such service are now 
building in the ship 
yards of the United 
States. 

The final section of 
the road to be com 
pleted is in the neigh 
borhood of 700 miles in 
length, and 
from the eastern shore 
of Lake Baikal to 


Stretensk. 


extends 


Communi 
cation between the last 
named piace and Via 
divostock, the ult’ ate 
terminus of the line, is 
principally by boat. 
The Shilko River. on 
which Stretensk is situ 
ated, is a tributary ot 
the Amur, and on these 
two rivers 

steamers are 
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and then dismantled, shipped in sections to Siberia, 
and there re-erected by forces of workmen sent espe- 
cially for the purpose. 

The steamers or tugs were each 183 feet in length 
over all, 175 feet between perpendiculars, 26 feet molded 
beam, 8 feet depth and 2 feet 9 inches draught. Each 
is fitted with compound, surface-condensing engines 
of 600 indicated horse power, with cylinders 20 and 40 
inches in diameter and 48 inches stroke. To these 
steam is supplied from two locomotive type of boilers, 
arranged for wood firing. and with a total heating sur- 
face of 2,200 square feet and a working pressure of 150 
pounds. The barges designed to be towed by steamers 
of the class just described are each 210 feet in length, 
35 feet beam, and 9 feet depth, and will carry a cargo 
of 400 tons on a draught of only 3 feet 6 inches. 

Possibly the most striking transformation which has 
been effected in the entire system is found in the ser- 
vice on the Amur and Sungari Rivers, where the 
poorest type of Chinese junk has been supplanted by 
handsome new steamers which make regular runs of 





STEEL BARGES FOR SERVICE ON THE AMUR RIVER—TRANS-SIBERIAN RAILROAD. ; 
Length, 210 feet; beam, 36 teet; depth, 9 feet; Capacity, 200 tons on draught of 3 feet 6 inches. 
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length over all, 80 feet between perpendiculars, 20 feet 
beam, 3 feet 6 inches depth, and 14 feet draught. 
These vessels have high-pressure engines and boilers 
of the locomotive type. The vessels were built in riv- 
eted sections weighing about 15 tons each, and ship- 
ment to Siberia was thus made possible. It will be 
noted in the accompanying illustrations what precau- 
tions the builders took to plainly mark every compo- 
nent part of the vessel in order that there might be no 
possibility of confusion during the process of re- 
erection. 

The center of maritime activity in connection with 
the Siberian system is at Viadivostock, in the im- 
provement of which port millions of dollars have 
been spent, and where there are magnificent piers and 
an excellent floa.ing dry-dock. Ultimately Port Ar- 
thur may in some degree divide supremacy with her; 
but this is a long look ahead. 

The development of the maritime phase of the pro- 
ject will henceforth be largely under the control of the 
Chinese Eastern Railway, which is the official name of 

the short-cut line 

_——— through Chinese terri- 

tory, previously men- 

tioned. To all intents 
and purposes, this latter 
line is a Russian iusti- 
tution, being nothing 
wore nor less than the 
final section of the 
Trans ‘Siberian Rail- 
way; but in the trans- 
action of business the 
two corporations are 
kept rigidly distinct. 
That in reality, how- 
ever, they are one is 
evidenced by the fact 
that the immense docks 
eonstructed at Viadi- 
vostock, when it was 
supposed that that 
city would be the main 
terminus of the Traus- 
Siberian line, have been 
transferred to 

the Chinese 





operated to the 
north end of 
another sec 
tion of the rail 
road which fol 
lows the Ussari 
River direct to 
V ladivostock 

U it imately, 
of course, the 
main line of 
the railroad is 
to pass down 
the valley of 
the Amur to 
V ladivostock ; 
but the con- 
summation of 
this plan is 
certainly sev 
erai years dis- 
tant The 
Manchurian 
Railroad, how 
ever, a short 
cut or branch 
road from 
Stretensk 
straight to 
Vv ladivostock, 
through Chinese territory, will it is expected, be 
completed within two years. While it may be taken 
for granted that upon the completion of this new 
Maneburian Railroad, much of the through business 
will take the all-rail route, there is mo doubt that 
a constantly increasing volume of traffie will be devel- 
oped in the territory drained by the Amur and its 
tributaries, and this will, of course, be handled almost 
exclusively by boat. Appreciating this, the Russian 
government has already taken steps to deepen the 
channels and otherwise improve the Shiiko, Amur, 
and Ussuri Rivers. Not only have the rivers been 
buoyed so that the best navigable channel is clearly 
indicated, but upward of two dozen stations have been 
established at which daily records are kept of the 
depth of water. New charts of the rivers have been 
published aad these will, ere long, be supplemented by 
others. 

One of the avenues of usefulness in which the ma- 
rine department of the railroad early figured was in 
the operation of huge barges on the Amur River. 
These vessels which conveyed ail classes of constructive 
material to Stretensk, the head of navigation, were, to- 
gether with the steamers which towed them, built at 
the Sentinel Works of Alley & Maclellan, at Glasgow, 
Scotland. The vessels were erected at the Scoteh yard 
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more than 2,000 miles per trip. The “‘Amgoon” may 
be taken as thoroughly typical of the vessels engaged 
in this service. She is a side-wheel steamer 160 feet in 
length over all, 24 feet molded beam, 8 feet depth, and 
8 feet draught. Her engines also are of the compound, 
surface-condensing type, and the locomotive type boil- 
ers, like those in the vessels previously described, are 
arranged for burning wood fuel. 

Another break in the rail line which requires boats 
to serve as a connecting link is found at the southern 
end of Lake Baikal, a point at which the mountains 
extend practically to the water’s edge. An expendi- 
ture of many million dollars would have been necessi- 
tated to put the railroad through this section, and so 
it was decided to substitute instead a fleet of ferry- 
boats, which now transfer trains of cars back and 
forth just as is done at numerous ports in the United 
States. An ice-breaking steamer, somewhat similar in 
design to those in service on the Great Lakes of America, 
keeps the channel open in winter. The trip across the 
lake is about forty miles in length, and the vessels em- 
ployed on the route are especially designed for the 
service. 

Another very interesting type of vessel shipped from 
British yards for service in Siberia is a class of stern- 
wheel steamers, each of which is 91 feet 6 inches in 


Eastern Com- 
pany. 

The Chinese 
Eastern Rail- 
way will oper- 
ate a fleet of 
eighteen ves- 
sels, averaging 
4,000 tons each, 
for the purpose 
of carryiug 
freight from 
Shanghai’ to 
Port Arthur 
and Vladivo- 
stock. For the 
maintenance 
of this fleet, 
large repair 
shops are be- 
ing construct- 
ed at Port Ar- 
thur. Much 
has been writ- 
ten regarding 
the triamphs 





PADDLE STEAMER “AMGOON,” FOR THE AMUR RIVER PASSENGER SERVICE—TRANS-SIBERIAN RAILROAD. PY yg Pee 
Length, 160 feet; beam, 24 feet; depth, 8 feet; draught, 3 feet; Compound Surface-Condensing Engines supplied by two 


tools and 
American _|o- 
comotives in 
the construction of the rail line, and it would seem 
that the creditable record is to be maintained, for the 
Russian officials have stipulated that the entire equip- 
ment of these new repair shops, including engines, 
boilers, and machinery, shall be purchased in America. 
This, too, in the face of the fact that several European 
firms offered to supply the equipment at a lower fig- 
ure. A representative of the Russian officials has 
been in this country for several weeks past filling out 
the equipment specifications of the new Port Arthur 
plaut, and has placed contracts aggregating upward of 
$200,000 with American manufacturers. 
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American Scientists Honored, 


The bi-centenary of the Prussian Academy of Sci- 
ences was inaugurated on March 19 at the castle at 
Berlin in the presence of the emperor and prominent 
officials. The scene was of great splendor, as, with a 
fanfare of trumpets the procession entered, headed by 
the high state dignitaries and generals and ministers 
bearing the imperial insignia. There were representa- 
tives of various universities present and three Aweri- 
cans were elected: Prof. Josiah Willard Gibbs, of Yale 
University, Prof. H. A. Rowland, of Johns Hopkins 
University, and Prof. William James of Harvard. 
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pROF. PICTET’S EXPERIMENTS WITH LIQUID AIR. 

With the establishment of the Tripler and the Os- 
tergren-Berger plants, atmospheric air has been lique- 
fied in quantities which have surpassed the expecta- 
tions even of those scientists who for years have made 
the physies of low temperatures their special field of in- 
vestigation. Asa scientific feat, the liquefaction of air 
in large volumes is certainly startling, but 
the practical value of the achievement is 
still to be demonstrated. 

A project for the indastria! utilization of 
liquid air has been formulated by Prof. 
Raoul Pietet, of Geneva, Switzerland, a phy- 
sicist who for nearly twenty-five years has 
been an authority on liquefaction of gases 
ind the chemistry of low temperatures, and 
who, we are pleased to state, has expressed 
his intention of becoming an American citi- 
en. His industrial application of liquid 
ir eonsists in the dissociation of its nitro- 
ren, oxygen, and carbon dioxide, gases which 
are obtainedjin such large quantities and at 

:ch low cost that they can be profitably 
ised in the arts. 

Up to the present time, liquid air has 
been prodaced at pressures which vary from 

250 pounds to the square inch in the 
istergren-Berger systen to 2,000 pounds 
ind more in the Tripler and Liude pro- 
esses. These enormous pressures require 
the expenditure of so much energy that the 
rectification of the liqaid air is not commercially 
irofitable. The germ of Prof. Pictet’s project is found 
in his discovery that air can be liquefied at the aston- 
ishingly low pressure of 15 pounds to the square inch. 

In the Pictet system, air is liquefied by means of 
liquid air. The principal of the Geneva physicist’s 
diseovery can be adwirably illustrated by means of the 
experimental apparatus shown in Figs. 5 and 6. Within 
a bath of liquid air contained in a Dewar bulb, a 
coiled tube is plunged, one end of which is connected 
with a hand-pump and the other end of which is bent 
to discharge into a vessel. Gages can be provided to 
indicate the pressure. Atmospheric air pumped into 
the tube at a pressure of but 15 pounds to the square 
inch gives up its heat so suddenly that the liquid air 
in the bulb boils violently and the air within the tube 
liquefies and flows into the receptacle in an eudless 
stream so long as the pump is in operation. At a lee- 
ture recently given by Prof. Pictet at the Engineers’ 
Club in New York, a glass worm was substituted for 
the coiled metallic tube, shown in our illustration, and 
an enlarged image of the apparatus was projected by 
means of a lantern on a screen. The gases could be 
distinetly seen liquefying within the tube. 

One of the most reinarkable features of this method 
of condensing air at low pressures is the means of con- 
stantly maintaining the initial supply of liquid air. If 
the coiled tube is so bent that its mouth discharges 
into the bulb, the liquid air, it will be found, can be 
produced in volames which not only compensate for 
the loss due to evaporation, to radiation, and to the 
solidification of carbon dioxide, but a remainder will be 
left which can be reserved for further use. With 
the variation of the pressure there will also be a 
variation in the quantity of liquid air obtained. This 
maintenance of a constant supply of liquid air within 
the Dewar bulb or other receptacle, constitutes an im- 
portant element in the 
Pictet process of disso 
ciating the constituents 
of liquid air. 

Atmospheric air is 
composed essentially of 
nitrogen and oxygen in 
approximately the pro- 
portions of 4 to 1, with 
traces of carbon dioxide 
and watery vapor. The 
nitrogen and oxygen, 
owing to the exceeding- 
ly: slight chemical affini- 
ty of the nitrogen, are 
merely diffused and not 
chemically combined. 
When air is liquefied 
the nitrogen and oxy- 
gen are condensed al- 
most simultaneously, 
and the carbon dioxide 
solidifies. When a jet 
of liquid air is directed 
against the side of a 
vessel, the carbon di- 
oxide solidifies in the 
form shown in Fig. 4. 

_Nitrogeu boils at a temperature of —194°4° C.. (—318° 
F.) and oxygen at —181-4° C. (—2094°5° F.). In a ves- 
sel containing liquid air from which the earbon dioxide 
and moisture have been filtered off, the nitrogen will 
evaporate first, owing to its lower boiling point, leav- 
ing the oxygen behind. The process is akin to that of 
distilling water and alcohol in producing pure alcohol, 





Evaporation of Nitrogen 
THE SEPARATION OF LIQUID AIR INTO ITS CONSTITUENTS, 


Fig. 6.—-PICTET’S EXPERIMENTAL APPARATUS FOR 
THE LIQUEFACTION OF AIR AT LOW PRESSURES. 
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Of a given quantity of liquid air approximately 50 
per cent will be pure nitrogen, 30 per cent nitrous 
oxide, and 20 per cent oxygen, the carbon dioxide hav- 
ing been previously removed. The first nitrogen evap- 
orated will not support combustion. The flame of a 
match will be immediately extinguished (Fig. 1); and 
not until the layer of nitrous oxide gas is reached is it 


Evaporation of Nitrous Oxide, 


possible for combustion to take place (Fig. 2). As 
the level of the rapidly boiling liquid falls, layers of 
gas richer in oxygen are reached, until finally, when 
four-fifths of the original quanty of liquid air have 
evaporated, oxygen alone remains. As this liquid 
oxygen boils away its purity increases, until at last a 
point is reached when its purity is such that steel 
can be burned, a sufficient proof of its high quality 
(Fig. 3). 

With the possibility of liquefying air at low pressures 





Fig. 4—SOLIDIFICATION OF CARBON DIOXIDE PRO- 
DUCED BY JET OF LIQUID AIR. 


and its separation into its constituents, the collection 
of the oxygen after the evapuration of the more vola- 
tile nitrogea is a matter of no great difficulty. At the 
lecture before the Engineers’ Club, already referred to, 
a small apparatus was set in operation which proved 
the feasibility of Prof. Pictet’s scheme. The appar- 
atus in question comprises primarily two parts,—a 





liquefier (Fig. 7). and a gasometer. The liquefier con- 
sists of a worm immersed in iiquid air poured in 
through a funnel, the end of the worm being bent so 
that its mouth is located immediately above the fun- 
nel. The gasometer is merely an ordinary water-sealed 
gas-holder of 600 liters capacity. After the nitrogen 
had been drawn off, the liquefier and gasometer were 





Evaporation of Pure Oxygen, 


Fig. 6.—METHOD OF PRODUCING LIQUID AIR. 
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connected, and sufficient pure oxygen was obtained to 
fill the gas-tank in less than one minute at 15 pounds 
pressure. The oxygen generated was used at the 
lecture in an oxy-hydrogen jet to produce a limelight. 

In the industrial application of Prof. Pictet's system 
(Fig. 8) the atmospheric air at normal pressure enters 
asupply pipe and passes through a filter, which re- 
moves impurities and foreign matter. After 
having been purified, the air is compressed 
and foreed into a cooler containing a cool- 
ing-coil, serving the purpose of reducing th« 
temperature of the air after the compres- 
sion. From the covier the compressed air 
euters a chawber containing pipes through 
which liquid oxygen is flowing, whereby its 
temperature is further reduced. It then en- 
ters the pipe, F, leading to the separator, @. 
Within the separator are a number of super- 
posed trays, containing liquid air, through 
which is conducted a coiled pipe connected 
at its upper end with the pipe, 7, and at its 
lower end with the pipe, H, whereby thie 
air is delivered into a filtering chamber, J, at 
the top of the separator. The cooled air 
passing through pipe, F, enters the coiled pipe 
lying in the liquid air on the trays, lique 
fies, as we have seen in the experimentai ap- 
paratus previously described, and discharges 
into the filtering chamber, J, where the solid 
carbon dioxide is deposited. Then the liquid 
air flows into the trays below and compensates 
any loss in the liquid air on the trays due to evapora- 
tion. As the liquid air passes from tray to tray, the 
more volatile nitrogen separates from the oxygen and 
enters a pipe, J, connected with the top of the separa- 
tor, and flows into the tubes of a nitrogen chamber, 
whence it may be led off into gasometers. 

When the liquid air reaches the lowermost tray, it 
nitrogen will have completly evaporated, leaving only 
pure oxygen, which is collected in the pipes of the oxy- 
gen chamber and is then drawn off as desired. The 
intermediate space contains mixed oxygen and nitro- 
gen, or nitrous oxide, which, like the other gases is 
drawn off by a pipe, M, leading to the collecting pipes 
of a mixed nitrogen and oxygen compartment. Ky an 
ingenious system of gate valves, located at the upper 
levels of the trays, the liquid air can be cut off at any 
point in its descent, so as to obtain oxygen of any de- 
sired degree of purity. If, for example, it be desired to 
collect a supply of oxygen containing 50 per cent nitro- 
gen, the gate valve at the proper intermediate tray is 
closed, thus cutting off all the trays below and leaving 
only a sufficient number in action to produce the 50 
per cent oxygen. If 30 per cent oxygen be desired, the 
vate at a somewhat higher tray will be closed. Several 
nitrous oxide compartments will be provided, each re- 
ceiving liquid oxygen containing more or less nitrogen. 
For pure oxygen all the trays will be employed. 

Before air can be liquefied by means of this apparatus 
it is evident that the evaporating trays of the separator 
wust contain an initial supply of liquid air. In order 
to produce this initial supply, atmospheric air will be 
liquefied, as in the Ostergren and Berger*® method, at 
a pressure of 1,250 pounds, maintained for a period of 
eight hours. After the necessary amount of liquid air 
is thas obtained, the compressors will operate at 
any desired pressure above 15 pounds, the losses 
in the original volume of liquid air, due to evapor- 

ation, solidification of 


carbon dioxide, and 
radiation, being 
compensated for in 
the manner previously 
mentioned, 

The voluuies of the 
gases separated by the 
Pictet process are enor 
mous, Prof. Pietet 
states that a 500 horse 
power plant after its 
initial supply of air has 
been liquefied, will pro 
duce in twenty-four 
hours, 1,000,000 enbie 
feet of oxygen, 2,000, 
000 feet of nitrogen at 
atmospheric pressure, 
and, as a by-product, 1 
short-ton of solid carbou 
dioxide. 

The small cost at 
whieh these gases are 
separated is even more 
astonishing than the 
large quantities in 
which they are pro 
duced. The potassium chlorate process now in genera! 
use yields oxygen costing from $2 to $3 per cubic yard. 
By the fractional distillation of oxygen from air lique 
fied at low pressures, 20 cubic yards, it is said, can be 
produced for one cent. 

Of what industrial value is this solid carbon dioxide 


*See SCIENTIFIC AMER ax for July 15, 1899, 
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this liquid oxygen and nitrogen? The carbon dioxide 
filtered from the liquid air can be sold to brewers and 
makers of carbonated waters and beverages. It is 
claimed that the profits of the selling of the carbon 
dioxide wili pay for the cost of operating the plant. 
Oxygen, as Prof. Pictet has aptiy termed it, is the 
very bread of industry. It burns the coal beneath the 
boilers of our locomotives and steamboats. It sup- 
ports the flame of light and heat giving substances. 
it is the life-sustaining element in the air we breathe. 
Oxygen produced in large quantities at a low cost can 
be employed in well-nigh every art. Every industry 
is dependent on the calorific force of coal. Supple- 
mented by oxygen not only ean the calorific energy be 
increased, but the amount of fuel used can be reduced. 
In firing a steam-boiler, by assisting the combustion of 
the with 50 per cent oxygen (oxygen purer in 
quality would burn out the fire box), a quantity of 
fuel can be saved equivalent to that usually lost in 
heating the nitrogen of the air. Moreover, lignite, 
bituminous coal, and fuels of low calorific value can be 
With a draft of oxygen of constantly in- 
Prof. Pictet claims that the tempera- 
be raised 600° to 800° 
ran be heated 


coal 


employed. 
creasibg purity 
ture of a reducing furnace can 
C., with the result that a piece of steel 
in half ‘ithe time usually required, to a temperature 
even higher than may be necessary, with a saving of 
40 per cent of the fuel ordinarily employed. With 
oxygen produced at low cost, iron, steel, and bronze 
can be easily welded and soldered. He suggests that 
framed iron structares and the pieces of metallic ves- 
seis can be fused together with the oxygen blow-pipe, 
thus dispensing with the use of rivets and gaining in 
strength and rigidity. With the supply of cheap oxy- 
gen it would be possible to obtain a more efficient sys- 
tem of street lighting than is at present possible. The 
rost of manufacturing such chemical products as nitric 
acid, sulpharons and sulphuric acid, and ozone, in all of 
which oxygen is an important element, can be very 
reduced. In hospitals, schools, factories, 
offices, and theaters, the air could be replenished with 


considerabl y 


oxygen as it became vitiated 

Pure nitrogen is obtained by the Pictet process only 
it is collected in various degrees of 
By chemi- 


in the gaseous state ; 
purity, and like oxygen, is industrially useful. 
eal synthesis ammonia and its various modifications 
can be made, as well as nitric acid and its derivatives, 
and the potassium cyanide so essential in gold mining. 

f Prof. Pietet carry out his far-reaching project for 
the separation of the constituents of liquefied atmos- 
pheric air—aod, indeed, he has already begun the 
erection of a plant for this parpose—he will change 
the methods of industrial processes more exten 
sively than falls to the lot of most physicists. His 
process, if it prove successful, will affect the me- 
tallurgical industries, vastly influence steam and 
civil engineering, and introduce new methods for 
the cowmercia: production of the most important 
chemicals used in the arts. 

- - + ore " 
Petroleum Deposits on Saghalin Island near 
Kastern Siberia. 

An Austrian mining engineer, Mr. F. F. Kleye, 
who for many years was engaged in the oil in- 
dustry of Galicia, and, later on, in the same in- 
dustry in Java and Sumatra, made, in 1898 and 
1806, exteusive investigations on the occurrence 
of naphtha on the island of Sagdalin, in Eastern 
Siberia. Ga his return Mr. Kleye rendered a de- 
tailed report of his observations to the Socie*y 
Austnan from which the 
following remarks are an abstract : 

“In my search for the naphtha deposits on the 
island of Saghalin. I went from Alexandrowsk, on 
the west into the interior as 
far as Derbinsk, on the River Tym, whence I fol- 
After 
much trouble I succeeded in securing the services 
of some Russian-speaking Orotchons, who make 
their and are well ac- 


of Mining Engineers, 


coast of the island, 


lowed the river down to the eastern coast. 


living in raising reindeer, 





quainted with the country. From these people I 
learned that far up in the north naphtha, called, 
*Nephtogen’ by the natives, occurred in many dis- 
tricts 

** After a voyage of about a week we arrived at 
Wal, where the (wavor) informed me 
that he knew of two large naphtha deposits, of 
which one, be said, was situated near the River Nutowo 
and the other at the source of the Boatassin River. The 
next day we reached a hill ealled *‘ Nephtogengora’ 
(naphtha mountain). While advancing over the last few 
miles, along the river, | noticed that the water of the 
stream Was entirely covered with a coating of oil, and a 
napbtha announced that we were ap- 
proaching a great deposit. We then came to the first 
naphtha sea, situated between two hills, and after hav- 


Starost 


heavy swell of 


ing crossed the hills, we reached the second oil lake, 
which was far larger than the first. What I here sav 
really surpassed all expectations. I had never in my 
life seen or beard of, such immense lakes of naphtha. 
‘‘The next moruing | began my investigations. 


This liquid naphtha I found to possess a specific weight 
of 0925 at 144¢° Celsias, and was of a reddish-brown 
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color. Oil taken from another deposit had a greenish 
red-brown color, and a specific weight of 0°9055 at 141¢° 
Celsius. Lateron when I arrived at Alexandrowsk I 
distilled the oil and found that a quantity of 24¢ quarts, 
heated to 150° C., contained only a few cubie centime- 
ters of benzine, and at a heat of 300° Celsius 27 per 
cent kerosene. The heat was then developed to 500° 
when a first-class lubricating oil was obtained. 

** Prom the height of these hills, at the foot of which 
lies a third large naphtha lake, I noticed a large broad, 
gleaming surface, and on nearing it, discovered another 
large lake, 1,435 feet long and 280 feet wide. At the 
edge of these four lake-like deposits there were oum- 
erous swaller oil wells, from which the oil continually 
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Fig. 7.—PICTET EXPERIMENTAL LIQUIFIER. 


exuded under strong pressure. Further up the Nutowo 
River I also found considerable deposits of naphtha, 
“The various hills stretch in the direction of the 
meridian, which is also the direction taken by the oil 
streams: voluntary courses I could nowhere find ; fur- 
thermore, in numerous diggings I could find no beds. 
At one digging I penetrated first a 10-foot deposit 
of asphalt, then 10 feet of sand, before reaching the 
more solid foundation of clay. Ina spite of all safety 
mneasures it was not possible to control, without pumps, 
the underground water from pressing upward, and 
the digging had therefore to be abandoned ; in spite 
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of all these obstacles, however, the exodus of oil was so 
great that a considerable supply underneath can as- 
suredly be counted upon. 

‘After four days’ work, and after I had minutely 
taken the location of the most important deposits, we 
began the return journey, during which I marked the 
entire way with the compass. On the first morning 
we reached by boat the mouth of the Hagdusa River. 
We landed here and continued on land across an al- 
most level plateau. 
we came in sight of the outlying hills, and another 
verst brought us to the naphtha deposits at the source 
of the Boatassin River. 

‘The entire outcrop line, forming more or less naphtha 
deposits, runs along the river to a long line of hills; 
the direction of these hills was also parallel with the 


Fig. 8.—PICTET’S INDUSTRIAL LIQUEFIER AND SEPARATOR. 


After walking about four versts* 
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meridian. Although these naphtha deposits were not 
so immense as those on the Nutowo by far, they are of 
great importance in view of the fact that they are 
scarcely twelve versts distant from a good sea-port, 
possessing accommodation for the largest ships, and also 
since the country offers practically no obstacles in the 
way of transporting waterials, laying conduits, ete. 

«The entire east coast of Saghalin, as far'as examined, 
belongs to the ‘tertiary formation.’ All naphtha 
outcrops that I saw extend in the direction of the 
meridian. The naphtha deposits are eusbedded, with- 
out exception, parallel in the axis of the anticlinal 
flexure of the strata, and are very rich. 

* Furthermore, when the important difference be- 
tween the specific weight of naphtha of 20 feet depth 
and of that lying open is considered, it may be accepted 
that the deposits will supply raw oil sufficiently rich in 
kerosene. It is certain, however, they will supply a 
far richer raw oil than the wells of Baku, to which the 
raw oil of the eastern coast of Saghalin is very similar. 
It is, therefore, to be expected that not only a second 
Baku will rise, but that Saghalin * Baku’ will far sur- 
pass the present ‘ Baku.’ 

* It must be remembered, in prophesying the develop- 
ment of Saghalin, that it is only possible to reckon on 
a shipping season of from 7 to 8 months; the short 
stoppage during winter should, however, be ont- 
weighed by the extremely favorable shipping facilities, 
which are not surpassed anywhere in the world. With 
regard to the working of the naphtha deposits, it 
would be comparatively easy to transport the oil in 
tank steamers toa point near Viadivostok, where ex- 
tensive refineries could be erected.” 

Since the foregoing was written, an English syndi- 
cate with a capital of $500,000 has been formed for the 
purpose of taking over the three naphtha deposits de- 
scribed above. The syndicate which is composed of 
three large London firms is called “‘ The Saghalin and 
Amour Petroleum and Mining Syndicate, Limited,” 
head with offices in London. 

Since the English have taken the lead, the attention 
of the mining world will no doubt speedily be turned 
to Eastern Siberia with the result that foreign capital 
will find a way to the development of the rich mineral 
deposits of that country, 

A Generous Inventor, 

Inventors as a general rule are more or less so carried 
away with the development of their ideas that they 
give little thought to the business managewent neces- 
sary to wake the invention financially lucrative. 

But we have an exception to this statement in Mr. 
George Eastman, of Rochester, New York, the in- 
ventor and promotor of the Kodak camera, now so 
familiar in all parts of the world, who, trained 
to business methods in a banking establishment, 
retired and began the manufacture of the gelatine 
dry plates some twenty years ago mainly for 
the use of amateur photographers. 

In the development of this new industry his 
attention was drawn to the need of some substi- 
tute for glass, and it was not long after before 
the roll holder attached to the back of the camera 
for holding in place a roll of sensitized paper 
was introduced, by which a large number of nega- 
tives could be taken in sequence, thereby dis- 
pensing with the heavy weight of glass. This led 
to the construction of a new special miniature 
cawera, and its introduction, jn 1888, by Mr. East- 
man, when the phrase attributed to him, ‘you 
press the button, we do the rest,” became so popular. 

It may be considered as a certainty that this 
popularization of photography, while it seemed 
repulsive to the majority of amateurs, did more to 
interest the general public in photography and 
its kindred industries than any other event since 
the time of Daguerre. It was a good business 
stroke and prepared the public for further improve- 
ments which Mr. Eastman subsequently inaugu- 
rated by substituting for paper a rollable trans- 
parent celluloid film. Thas, by exercising ex- 
cellent judgment in giving the newly created 
photographie publie goods of superior and uni- 
form quality at the same time satisfying the many 
varied conditions, Mr. Eastman succeeded in build- 
ing up a business which has many times exceeded 
his original anticipations. His work resulted in 

the establishmweut of many new factories as well the 

changing of the character of the photographic trade, 
not only in the United States but abroad. 

So it is with pleasure that we chronicle the gift by 
Mr. Eastman himself, a type of the energetic American, 
of $200,000 to the Rochester (N. Y.) Mechanics Insti- 
tate without conditions. 

The money is to be expended in enlarging the pres- 
ent building. A vear ago he distributed several thous- 
and dollars among employés, aceording to their terms 
of service. 

Thus the people of his own city are benefited by his 
generosity, while the publie at large derive benefit 
from the use of his inventions and appliances. He has 
beea most successful as an crganizer and leader of 
large corporations, 
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SOME AMERICAN MUMMIES. 
BY PROF. C, F. HOLDER, 

The history of embalming in Egypt is well known, 
and it is a more or less interesting study to attempt to 
compare the making of mummies in the East and in 
America with a view to throwing light on the singulari- 
.ies and religious observances which formed a part of 
the ceremony of mummification. From a translation 
of sepulchral texts in Egypt it has been learned that 
mummies were made there to keep the body inviolate 
and ready for the return of the soul at the time of 
resurrection, The Egyptians seemed to recognize four 
parts in man—the body, the soul, an intelligence, ani 
an “appearance,” “‘eidolon.” At death these were 
separated, and then intervened a period of from three 
thousand to ten thousand years. . 

During this time the soul traveled the under world 
as a penance, while the intelligence wandered through 
space. As these parts were to return at the end of the 
time indicated, it was considered necessary to preserve 
the body from corruption, and in the attempts to ac- 
complish this we find the reason for embalming among 
the ancient Egyptians, their pyramids, their secret 
burials, and the extraordinary methods of hiding the 
dead, customs which have been of the greatest value 
to archeologists and students of man and the human 
race. The embalming process was carried on with 
greater or less ceremony and expense in proportion to 
the wealth of the deceased ; and, if the latter were a 
king or a member of the royal family, or a wealthy 
man, nO expense Was spared to embalm him in a lasting 
manner, and to place the remains in a well-built tomb. 

The embalming was carried out on a regular system, 
there being four rituals to govern it. The first related 
to the incisions to be made in the body. The second 
was a manual treating of the gums, resins and spices 
to be used, the bandages and elaborate descriptions as 
to the method of binding the body and the prayers to 
be recited at each stage of the work. Third, the water 
ritual giving the litanies to be recited while the body 
was being taken by water to its last resting place ; and 
fourth, a work containing the funeral ritual given 
when the body was placed in the tomb. These books 
were for the instruction of the priests and operators. 
The process of embalming was divided. First came 
the evisceration, taking about two weeks. This was 
foilowed by the salting or bituminizing, which took 
thirty days; then came the spicing and bandaging, 
occupying thirty-five days, or seventy-two days in all. 

The great cemeteries of these days all had establish- 
ments for making mummies attached to them, as 
crematories are found to-day; and the professional 
ewbalmers constituted an army of people in them- 
selves. According to Edwards, there were never less 
than eight hundred bodies in process of mumwification 
in the workshops of the necropolis of Memphis. The 
method of treatment depended upon the rank and 
wealth of the dead. In the case of a poor man the 
bandages would be coarse: but if the deceased was 
wealthy they were of the tinuest linen, Each finger and 
limb were bound, twelve hundred and fifty yards hav- 
ing, in some cases, been unrolled by investigators— 
nearly two-thirds of a mile of bandages 
three or four inches in width. 

There were many methods of making 
mammies, and time has shown that those 
of the Theban epoch were the best, the 
bodies after centuries being so flexible that 
they can be bent without breaking. This 
was, it is supposed, due to the expensive 
ingredients employed. 

Mummies of some kind are found in many 
lands, and it is interesting to note that they 
oceur in various parts of the United States, 
possibly the most interesting coming from 
the caves of Arizona. The two shown in the 
accompanying photographs, by Maude, of 
Los Angeles, were found in cliff dwellings in 
that territory. According to Lawson, the 
Santee Indians of South Carolina preserved 
their dead by embalming with certain roots, 
after which they dried the body and covered 
it with the bark of the pine or cypress. 
Finally, the skeleton was secured and wrap- 
ped in cloth made of opossum’'s hair, the 
remains then being placed in a box. Others 
were wrapped in deerskins and stored in 
the Quiogozon, which was the royal tomb. 
Perfect mummies have been found in the 
eaves of Kentucky. One enveloped in rough 
clothes and wrapped in ceerskins was found 
ten feet below the surface in a cave. It 
was the body of a woman, the hair shaven off ac- 
cording to the custom. Beneath the outer deerskin 
was another skin of the deer ; then came a cloth formed 
of twine. Inside of this was a cloth resembling this, 
but covered and ornamented with brown feathers. 

The natives of the Northwest embalmed their dead. 
The body was usually doubled up and placed in a case 
of fur or grass, made for the purpose. The Alaskan 
Commercial Company secured from the seal islands of 
the company a mummy supposed to be one hundred 
and fifty years old, which shows that this method of 
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burial has been followed many years. It was discov- 
ered in a cave,’on Kagamale Island, filled with sulphur- 
ous vapors which came from crevices in the rock. 
Eleven mummies were found. One, the chief, was held 
by a basket-like coffin, or structure, four feet in height, 
and evidently made with the greatest care. The ma- 
terial with which the remains were wrapped were wmat- 
ting, woven from seaweed in a very skillful manner, 
and skins, among which was a fine skin of the sea 





INDIAN MUMMY FROM CLIFF DWELLING, ARIZONA. 


otter; over all wasa net made of the sinews of the sea 
lion. 

In many of the so-called mammies of this continent 
the body was placed in a sitting position. Several 
were found by the writer on San Clemente Island, Cali- 
fornia, doubled up, the head resting on the knees, 
while in front of the face and behind the head were 
placed flutes of bone inlaid with the pearly abalone. 

The mummies shown in the illustrations have been 
carefully prepared. The one unopened with distorted 
face, being well preserved ; wrapped in skins and firmly 
bound and finally ineased in a covering of basketry. 
The so-called mummy caves of Arizona from which 
mummies have been taken, are very interesting and 
elaborate in their structure. One is known as Mummy 





Cave Ruin, and is in Del Muerto Cafhon and known to 
the Navajos to-day as Tse-i-ya-kin. It stands about 
80 feet above the bed of the cafion on the face of the 
cliff with a commanding view and is placed in a natu- 
ral weathering. It is believed that originally there 
were twenty rooms in the western cave, and fourteen 
ean be distinguished to-day. In the eastern cave 
about forty-four can be distinguished, and it is esti 
mated that originally the ruin represented ninety 
rooms, affording a home for possibly sixty people. 
Many of the rooms are 20 feet wide and 15 feet across, 
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and were two stories in height, What is called the 
eastern cave, or the mummy eave, is to-day a most pic- 
turesque ruin and steps have been taken by the govern- 
went for its preservation. The houses of stone are 
packed in under the great cliff where the stone has 
weathered out and the falling ruin has aided materi 
ally in forming the talus that reaches down, covered 
with the stones used by the ancient builders, to the 
bottom of the cahion. Windows and doors remain intact 
in many rooms and the stories can readily be traced 
by standing walls. If these picturesque ruins were in 
some valley in Egypt they would attract the attention 
of thousands, but here they are visited by the student 
and the scientific wan alone, and by but an occasional 
tourist who strays into the region. 

In Egypt, mummies of crocodiles and cats are com- 
mon, but the mammification of animals in America ap- 
pears to have been rare. On the island of San Clem 
ente mummified dogs have been found, and are to be 
seen in the museum of Throop University, Passadena. 
They were tanned in some way and then wrapped in 
basketry of seaweed. 
~>+e-e - . 

British War Office, 

A letter was recently published in The 
Times complaining of the British board, which inquires 
into military inventions, and the writer describes his 
The problem which he 


Inventors and the 
London 


experience with this board. 
was endeavoring to solve was how to obtain accuracy 
for a dropping, or high angie rifle fire, a most import- 
ant subject in view of the present conditions of mod 
ern warfare, for it is well known that in the engage 
ments in the present war, the British troops rarely 
saw a Boer at all. Direct fire under these cirewm- 
stances is almost useless except at very close quarters. 
There would be no escape from a high angle fire if it 
could be compassed. The experiments of the writer 
were in the direction of affixing a small, simple and 
economical apparatus to the rifle so that aman would 
know at what angle to hold his gun in order to drop 
a bullet in any given range. Having convineed him 
self that his invention was a good one he 
have it examined by the War Office with a view to 
adoption. He therefore communicated with the War 
Office, briefly stating his idea and this was forwarded 
to the Director General of Ordnance, who replied as 
“Sir: With reference to your letter concern 


wished to 


follows: 
ing an appliance for adapting rifles to high-angle fire, 
I am directed by the Secretary of State for War to in 
form you that he will not trouble you in the matter 
Iam, “ir, your obedient servant (Signature illegible), 
Director-General of Ordnance.’ 

While the British War Office cannot be expected to 
concern themselves with inventions of cranks, at the 
same time it might be supposed that the writer of the 
letter who was po other than Dr. A. Conan Doyle, the 
well-known author, would have received some consider 
ation. There is no more promising field at the present 
time for the inventor than in articles intended for the 
military establishment. We are pleased to know that 
our own Department of War has, on many occasions, 
given gratifying support to the inventor by ordering 
made and tested 


carriages, etc,, 


and the results 


. 
guns, 


gun 


on a large scale have bee: 


most satisfactory, as the government now 
controls many important inventions. 
- +2 >_> — 
The Transportation of Tea, 
A Siberian paper published at Tomsk, 


gives curious details regarding the 
Russian tea that 
quantities of tea and distribute it in various 


Russia. During the 


some 
caravans transport vast 
parts of Siberia and 
first twenty days of January, 
was an average of a thousand slieighs per 
day loaded with tea passing through Tomek. 
The ordinary size of the tea caravans are 
but it unusual 


1899. there 


from 50 to 70 sleighs, is not 
to have from 200 to 300 sieighs in a caravan 
The average load is five bales, each bale 
weighing about a hundred pounds. Five 
sleighs are fastened together and are drawn 
by one horse and are attended by one man 
On the rear sleigh of each group is tieda 
bundle of bay and a measure of oats so 
that the next horse behind may feed during 


the march so that not 
need to bait for the purpose of feeding the 
horses. The front 
sasionally so as to give him an oppertunity 
night 


the caravan does 


horse is cnanged oc 


of feeding also. The caravans travel 

and day and only stop at villages where 
the weary horses are exchanged. The drivers sleep 
on the sleighs while traveling. When the 
Siberian road is completed tea will be carried from 
China and distributed through Siberian and Western 
Russia with the same despatch as freight is handled 
United States and twelve cars will carry as 
much freight as a thousand 
hundred horses and attended by two hundred men, 
the difference in the cost of the tea to the consumer 
and the saving in time and transportation may be 
readily imagined. 


Trans 


in the 


sleighs drawn by two 
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The Agrostological Work of the Department 
of Agricaliure. 

The «ivision of agrostology performs important labors 


in the Department of Agriculture, and before deserib- 
ing them it is perhaps well to define the word. ‘* Agros- 
tology ” is that branch of botany which treats of grasses. 
The grasses and forage plant investigations have been 
earried on for many years, and the value and necessity 
of actual field work as well as the importance of experi- 
mental cultures of the grasses and forage plants which 
we may wish to propagate and introduce into cultiva- 
tion, are no Jonger questioned. Observations in the 
field have enabled us to understand the forage prob- 
lem and needs of the several sections of the United 
States and materially advance our knowledge of the 
native grasses and forage plants, their distribution, 
their relative abundance, their value, before cultivation, 
peculiar conditions of soils and climate, and the means 
by which they are propagated, and their possible value 
to agriculture and in the economic arts. No country 
offers so large a nuruber of grasses and forage plants as 
are to be found in the United States. There are na 
tive species adapted to nearly every condition of soil 
and climate and selections can be made from among 
them to meet almost every requirement of the farmer 
or the stockman. In order to secure information as to 
the best variety of crops to meet the needs of the vari- 
ous sections and climatic divisions of the country, it is 
necessary to study the conditions that prevail such as 
the soils, rainfall, drainage and temperatures which 
govern the development of the plants in a given area. 
Most of the force of the division has been sent into the 
fieid, or special agents are employed to learn by direct 


observation the habits and distribution of native 
grasses and forage plants. Experimental work has 
been conducted at Abilene, Texas, with excellent re- 


sults and experiments with grasses and forage plants 
have also been made in Eastern Washington at Yakima 
and Walla Walla in co-operation with the Northern 
Pacific Railroad and the Oregon Railroad and Naviga 
tion cow panies. 

Among the most interesting and promising varieties 
tested are Turkestan alfalfa from the dry regions of 
Western Asia, and the oasis of alfalfa from North 
Africa. The field experiments of the division are being 
largely carried on through co-operation with promi- 
vent farmers in the different parts of the country and 
with some of the State Experiment Stations. The in- 
vestigation of the seif-binding grasses has been con- 
tinued and observations of the native sand-binders have 
been extended south westerly along the Atlantic coast to 
Florida, and alsoat various points along the Pacific and 
in the sandy regions of Eastern Oregon and Washing- 
ton. Some promising species of this group of grasses 
have been discovered specially in the Pacific coast region 
and experiments in propagating them have been intro- 
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duced. During the past fiscal year 6,246 sheets of 
mounted specimens have been added to the collection 
of herbarium and the total number added during the 


past five years is 19,078. Many thousands of speci- 
mens have been submitted to the division for identifi- 
cation since its organization. Between 3,000 and 4,000 
were determined by correspondence during the year. A 
number of bulletins, circulars, ete., were issued. The 
cultivation of grasses and forage plants on the depart- 
ment grounds has been continued and has been a 
source of attraction throughout the season. This grass 
garden has given opporsunity to those interested to 
know the appearance and growth of a great number of 
important grasses and forage plants. During the 
year the division has distributed seeds of 185 varieties 
of grasses and forage plants. They were nearly all 
sent to experiment stations or to correspondents who 
had requested an opportunity to co-operate with the 
division in this work. 

It is recommended that the appropriations for the 
division be increased, as there are constant demand 
for the extension of these investigations into new fields. 
Thus, for example, urgent demands come from the 
Gulf coast region where the question of raising forage 
upon lands whose fertility has been exhausted by long- 
continued cultivation of cotton, is now engaging the 
serious attention of Southern planters, and the holding 
of drifting sands about the fortifications along the 
coast, has been called to the attention of the division 
by the War Department, and it is imperative that ex- 
perimental trials of known sand-binding grasses 
should be made in a number of localities where damage 
is being caused by blowing sands, 

The railroads whose lines pass through sandy dis- 
tricts, where the driftings often seriously impede 
traffic, and private parties or corporations whose lands 
are being wade desert wastes by shifting piles of sand, 
are demanding information which can only be offered 
by practical demonstration of the adaptability of cer- 
tain grasses to fixing these destroying sand drifts. In- 
quiries concerning sand-binders have come to the 
division even from Japan, where the city of Niigata, 
on the northwest coast, is threatened with destruction 
by sand blowing the sea. 
.-+e-=> 





The Risks of Siphons, 


The ordinary charging pressure for the siphon bottle 
is from 120 to 150 pounds to the square inch. When 
a bottle so charged sustains a fail of only a few feet 
the jar is liable to cause an explosion, and the same 
result may oecur by exposure to heat. The Druggist’s 
Cireular recently had an excellent article upon the 
risks of the siphon in which a number of damage cases 
are cited, and it recommends thata special warning 
label setting forth the risks of handling siphons be 
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placed on every bottle. The moral obligation to pro- 
tect one’s fellows from danger is obvious enough and 
pharmacists and others who sell siphons could readily 
foree the bottler to affix such labels. The siphon 
should always be carried by the head. Children should 
be specially warned to do this because they are apt to 
find the bottles heavy and clasp them close to the 
body. Sudden changes of temperature should be 
avoided and the cold bottle should not be grasped with 
the hand. The courts seem to have always held in 
siphon accidents that the bottler was responsible. If 
there was the slightest defect in the siphon or the 
slightest careleseness in handling them. The driver of 
a wagon containing filled siphons was delivering some 
of them to a customer; one of the bottles fell and 
struck the ground where it burst into fragments, strik- 
ing a man in theface permanently impairing his vision. 
A suit was brought against the manufacturer whose 
wagon was delivering the water. A verdict of $3,000 
damage was obtained. The case was carried to the 
Appellate Division of the Supreme Court and the 
judgment was affirmed. 
Se ee 


The Current Supplement, 

‘A Visit to the Exposition of 1900” forms the first- 
page article of the current SUPPLEMENT, and is fully 
illustrated with a number of views showing the gradual 
transformation which has been wrought in the last few 
wonths in the Esplanade des Invalides, and other por- 
tions of the grounds. “The Pan-American Exposi- 
tion” forms another interesting article and is accom- 
panied by an engraving and a plan of the Exposition. 
‘Is the Steering of the Modern Screw-Propelled Vessel 
Defective?” is by the late Captain Cornelius W. McKay. 
The first installment is in this issue. ‘“*The Nature of 
the Elements,” is by Dr. Curt Schmidt, and is accom- 
panied by descriptive engravings. ‘*‘ The Doctor Out- 
side of Medicine,” is the most interesting article by Dr. 
William L. Stowell, M.D., and treats of the subject in 
an exhaustive manner. 
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(Iilustrated articles are marked with an asterisk.) 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements. 


PLANTING ATTACHMENT.—Samvuri W Newson, 
Munday, Tex wf has provided & simple form 
of planting mechanis«. adapted for ready attachment to 
jon by a ground-wheel of 
levices for thie planting 
that the 
lesired interval. The device meets all 
f the average farmer. 


This invent 


ultivator and for operat 
The 
mechanism are so 


anyec 
the cultivator, operating 
constructed seed can be 
dropped at any 


the requirements 0 


Bicycle-Applitances. 


BICYCLE SUPPORT.—Frepenick Barry, Siiver- 
ton, Colo, The ticycle-support consists of clips arranged 
for attachment to a bicycle frame. Rods extend from 


ther and connect the clips. A ranoer has 
roda, whereby it te fitted to side 


pivotally secured to the 


one clip to an« 
ears bent around the 
thereon. Supporung 
runner, and links are pivo 
and the eupporting-rods 
or removed from the lower brace merely by opening the 
clips. 


rode §s 
tally secured to the lower clip 
The device can be applied to 


are 


Devices. 
West 


Mechanical 


FOOT-POWER.— Zee McCune, Alexander, 


Pens. The foot-power mechaniem is especially adapted 
for operating a dash-churp, although useful for other 
purposes. The foot-power is so constructed that a 
steady and continuous movement is imparted to the 


k-ehaft mounted in a 
In planes at 


dasher, with little exertion. A m 
frame is provided with a bevel. pinion 
right angles to the plane of the pinion are two 
segmental racks meshing with the 


beveled 


pinion at opposite 


sides. A treadie ix attached t each rack, the treadiles 
being projected downwart from the racks into proximity 
to the plane of the frame-brace, permitiing the treadles 


to be rocked in opposite directions to drive the rock- 


shaft 


SACK-TYING MACHIN® 
rodebarg, lod. The 
tying peper flour-sacks and comprises means for crimping 
and closing the mouth of the sack and it with 
knotted thread or cord. The apparatus can be used for 
other forms cf similar work. Indeed, th 
ered by the patent to the work of tying pack- 
ages of any sort. 
number of carriers on 
which carry the racks successively 
and temporarily holding closed the mouths 
Then the sacks are moved tw Ure knotting 
knot the thread around them, This don 


Prpteo, Har- 
larly adapted to 


Jusee W 
machine le particu 


secaring 


principle cov- 
extends 

Por tying 
which the sacks are placed and 
to devices for closing 


sacks, the apparatus has a 


of the sucks 
devices which 


the temporary 


closing devices relense themselves, whereapon the bag 
can be taken from the machin 


The apparatus is an 





entirely new invention in its class. The claims granted 


are very comprensive. 





Miscellaneous Inventions, 


TIME-ALARM MECHANISM.—CwHarves Scumipr, 
1908 Frenchmen Street, New Orleans, La. The appar- 
atus consists of a clock-train which drives a main wheel 
having projectible parts arranged to operate a lever. A 
second lever is connected with the first lever, and a fly- 
wheel is arranged to be held and released by the second 
lever. Special alarm mechanism is provided, arranged 
to be operated by ordinary striking mechanism. The 
device is intended for use in factories, school-houses, 
residences, where it is desired to give signals at certain 
umes, The mechaniam is to be set in advance to secure 
the sounding of the alarm at this time. 


COMPOSITION OF MATTER.—Captain Wu.t1am 
Prampo.int, San Luis Potosi, Mex. This composition 
is a substitate for india-rubber, and consists of the gum- 
my matter of the shrub called Synantheroeas Mexi- 
canas, by botanists and Indiana, “ Yule,” “ Copalin,” 
and “Jiguhite.” The gummy matter is obtained by 
asing benzine, gasoline, or other hydrocarbons, It may 
be vulcanized perfectly, and is better than most india- 
rubber, because it is free from al! mechanical impurities, 
and needs no preliminary cracking, grinding, and wash- 
ing. It is cheap, easily obtained, and eaves machinery 
in manufacture. 

PACKAGE-HANDLE. —Henry H. Fianpens, Bos- 
ton, Mass. The carrier comprises a trough-shaped 


handle having slits extending longitudinally from its | 


ends and terminating in enlargemente or apertures. A 
yoke having a central member extends on the upper 


| surface of the trough between the apertures, then passes 


downward through the apertures, and has bhorizuntal 
offsets underlying the slitted portions of the handle, 
Hooked end members extend downwardly from the off- 
sets. No solder or fastening means are required to hold 
the yoke in position in the handle, Consequently very 
little labor is reqaired in assembling the parte, thereby 
rendering the cost of manufacture exceedingly low. 


NON-REFILLABLE BOTTLE. — Wiis J. En 
Ear, Salida, and Oscar B. Crrrcniow, Grand Junc- 
tion, Colo. 
portion of the neck. A protector, seated in the upper 
portion of the neck, is formed of two sections with an 
interlocking recess and jag. The upper section has a 
cavity in ite lower portion. The two sections have 
passages out of registry with each other. The protector 
has recesses in ite side walla, which recesses register 
with the recesses in the neck of the bottle, Springs fit 
in the registering recesses to hold the protector in place. 


LANTERN.—Cuartes H. Koster, Brooklyn, New 
York city. The lantern comprises a frame having an in- 


tegral back and baee, the base being provided with means 





The bottle has a valve seated in the lower | 


for removably holding a lamp-chimney and an iliu- 
minating device, The lantern can be bung on the wall 
by hooks. A shelf extends forwardly from the top of 
the back over the lamp-chimney to form a wind-break 
or shield, This device is cheap and answers all the re- 
quirements of a more expensive lantern, when light is 
only temporarily required. 

HARNESS.—Cart B. Otsen, Canby, Minn. The ob- 
ject of the invention is to provide an attachment for all 
kinds of harness, especially double harness, which will 
greatly reduce the pressure of the collar upon the neck 
of a borse. The collar will not move backward or for 
ward when the horse is backiog, but will remain im its 
proper position, thus preventing sore necks, especially 
since the weight of the vehicle or its pole or tongue will 
not be sustained by the collar. 

EYESLASSES.—Frink M. THomson, Wilmington, 
Del. This invention relates to a peculiar construction of 
| the bridges of eyeglasses, the object being to provide 
| better means for attaching and adjusting the bridge with 
respect to the lenses. The bridge has each end portion 
bent to form two loops, the one projected upwardly and 
the other downwardly. The loops permit the adjustable 
attachment of the bridge to the lenses, The down- 
wardly-projecting loop has its lower end constructed to 
bear aguinst the nose. A plate ie mounted at each end 
of the bridge to form additional bearing surface. 








FASTENING EYE. — E. Stewart, care of Joun 
| Srewart, 71 Broadway, Manhattan, New York city. 
The design provides a very simple and ingenious fasten- 
ing eye which can be cheaply manufactared. It is said 
that the eye is a most efficient device for holding the 
back of a shirt-waist in position, possessing an additional 
merit in the fact that it can be sewn permanently in 
place. 

HORSESHOE-PAD.—Jacos Kronenpere, Brook- 
lyn, New York city. The pad is made of rubber and is 
so constructed that the horse can gain a firmer foot-hold 
than with an iron shoe, Hygienically the pad is in every 
way better than the shoe. 

FISH-CLEANING KNIFE. — Wuusam J. Inwin, 
Manhattan, New York city. The knife is a double- 
bladed cutting instrament intended especially for cutting 
out the spmal column of a fish. The blades and con- 
necting back are formed especiaily for the service which 
the knife is to perform. 

BODY-PORTION FOR BELTS.—Lovuts Sanpers, 
Brooklyn, New York city. The design consists in the 
| marginal contour of the body portion of a belt, in which 
the longitudinal lines of the body section are oppositely 
carved at the central portion of the body are coutinued 
to the ends of the section by converging the lines more 
or leas straight. The surface ornamentation is embossed 








on the outer eurface of the body and represente longita- 


dina) cord structures extending from erd to end of the 
body. 

Notse.—Copies of any of these patents will be furn 
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 
—_—_————————<—_— ee 

NEW BOOKS ETC. 


CYCLOPEDIA OF AMERICAN HORTICUL- 
TURE. By L. H. Bailey, assisted by 
Wilhelm Miller. Vol. I—A to D. 
New York : The Macmillan Company. 
1900. Quarto. Pp. 509. Price $5 

The handsome volume before us comprises suggestions 
for the cultivation of horticulture, plants, descriptions of 
species of fruita, vegetables, flowers and ornamental 
plants sold in the United States and Canada, together 
with geographical and biographical sketches. It is to be 
in four volumes illustrated with over 2,000 original en 
gravings. The author is eminently qualified for his task, 
being Professor of Horticulture at Cornell University. 
and the author of several authoritative books. The pian 
of work is excellent and there are a number of half-tone 
engravings. The majority of the illustrations are hoe 
cute and they serve to elucidate the text. The informa- 
tion given is precisely what the horticulturist and the 
general reader is desirous of knowing, thus for example, 
take the cranberry, and we find full information not only 
of its botany but aleo its cultivation, showing cranberry 
marshes and the gathering of the berries together with 
the history of the industry, its volume and the prevail. 
ing prices, together with excellent advice to those who 
are seeking to make a start in the industry. Many of 
the articles are signed. The publishers are to be con 
gratulated upon the production of such an eminently 
practical book. 

Diz EISENKONSTRUKTIONEN DER IN- 
GENIEUR-HOCHBAUTEN. Ein Lehr- 
buch zum Gebrauche an technischen 
Hochsebulen und in der Praxis. Vou 
Max Foerster. II. Lieferung. Leipsiec : 
Wilhelm Engelmann. 1900. Pp. 113 
to 192, Plates > to VI. Quarto. 
Price paper. $2.75. 

The second installment of Foerster’s * Eisenkonstruk- 
tionen der Ingenieur-Hochbauten™ is devoted to a de- 
scription of iron constructive parte and iron framed 
structures. The chapters are characterized by the same 
clearness of expression and explanation to which we 
drew attention in our notice of the first installment of 
the work. 


Diz MopERNE CHEMrigz. Eine Schilder- 
ung der chemischen Grossindustrie. 
Von Dr. Wilhelm Bersch. Illustrated. 
Parts 21 to 2%. Vienna: A Hartle- 
ben. 1900. Each part 70 cents. 
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Wusiness and Personal. 








Marine Iron Works. Chicago. Catalogue free. 
“U.S.” Metal Polish. Ind lis. Samples free, 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 





Book “Dies and Diemaking,” $1, post paid. J. L. 
Lucas, Bridgeport, Ct. Send for index sheet, 


Ferracute Machine Co., Bridgeton,N.J., U.8.A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 


Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 141 Varick 8t., N. Y. 


For Sale—Patent, foreign and domestic rights Acety- 
lene Generator. Absolutely new invention. Never 
shown. Address immediately “ V,” Box 153, N. Y. P.O. 


The celebrated “ Hornsbdy-Akroy¢d” Patent Safety Oii 
ngine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East 138th Street. New York. 


The best book for electricians and beginners in elec- 
ricity is “ Experimental Science,” by Geo. M. Hopkins. 
ty mail, $& Munn & Co., publishers. 1 Broadway, N. Y. 


: 7 Send for new and complete catalogue of Scientific 
wnd other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


esters | 


HINTS TU CORRESPONDENTS. 


Names and Address must accompany al) letters 
or no attention will be paid thereto. Thus is for ow 
information and not for publication. 

ieferences two former artdciee or answers should 
give date of paper and page or number of question. 

inquiries vot answered in reasonable should 
oe repeated ; correspondents will bear in mind that 
some answers require not a little research, and. 
though we enveayor ‘o reply to ail either by lette: 
or in this Gepartment. each must take his tarn 

id yers wishing to purchase pa pe not advertised 
in our columne will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matirs of 
personal rather than general interest cannot be 

expected without remuneration. 

Sclentific American Supplements referred 
wo may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price 

minerals sent for examination should be distinctly 
marked or labeled 

















(7848) G. E. C. writes: On page 26 of 
“ Hawkin’s New Catechism of Electricity,” an account of 
an experiment made in London, by Dr, Watson, is given, 
wherein it is stated that a current of electricity was sent 
through the water of the River Thames from one shore 
to the other without a connecting wire. Has there been 
much experimenting on this line, and how far have cur- 
rents of electricity been sent and received tous through 


water ’ If a subteranean stream were known to exist 10, | 


20 or 50 iniles long and electrical connectious were made | 
with both ends, could dispatches be sent and received 
through it? A. The return current is always sent 
through the earth in telegraphing to any distance, if 
the wires are properly grounded. We do not know any 
way in which a current can be sent through the earth 
unless there is a wire between the two points through 
the air aleo, insulated from the earth. 


(7849) 8. C. B. says: 1. In your issue of 
March 10, in the article “ A Chemical Growth,” I find it 
impossible to obtain “sodium amalgam’’ at the drug 
store. Please inform me of what parte this solution 
consists. A, Sodium amalgam is a compound of mercury 
and the metal sodiam. That the amalgam is liquid 
would seem to indicate that the mercury is in a large 
excess. We do not know the proportions for making it. 
Care should be exercised in mixing the two substances, 
since heat will be evolved as they combine. 2. Please 
give a good definition of electricity? A. Electricity is 
the cause of a large number of phenomena, iffciuding 
shocks, sparks, heat, light, and chemical effects. 


(7850) EF. M. asks: Please tell me to 
what letter the banjo should be tuned on the mandolin 
to chord perfectly together? A. The strings of a banjo 
are tuned from lowest up to the following notes, C, G, 
B, D,G. These are not the names of the strings to 
which they are tuned. 


(7851) E. C. B. asks: Does an oil lamp, 
with a flat wick, give more light when turned with the 
wick flat (broad side toward the object) or with its edge 
toward the object? A. An oil lamp gives nearly half as 
much again light in a line perpendicular to its flat 
side (broad side toward the object), than it does with its 
edge. The light is emitted by white hot solid particles 
of carbon in a solid state. These are opaque to light as 
they are when cold. Hence they cut off the light in the 
direction of the edge of the flame. 





INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


MARCH 20, 1900, 
AND BEACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.) 





Abrading machine, E. J. Fletcher.................. 45,717 
Abrading machine, J. KR. Thomas. 
Abrasive tool, G. Boxley..............<.6<+ «++s+es 


Aeriai apparatus, J. Kaiser.............. 
Air brake coupling, A. R. Martin. 
Alarm. See Fire alarm. Low water alarm. 








Animal trap. » I srrebaen uu en cane eebAGnhnneddgn cost 645,580 
i ia MD, 1. cin ispesmmmhennenecnne 645,595 
pee for grein weighing machines, J. C. 
Bail guard or handie for pails or other recep- 
tacles, detachable, A. W. Ottignon. 645,670 
Bale detaching and staying device for r presses. a. 
A. Lowry rw 645,734 
Bate holding device, G. A. Lowry... 2.00.00. 648.785 
Ball and socket fastener, H. Kerngood . 645,624 


Basin, wash, W. Bunting, JP. ...............-000006 





Bath tub, W. Bunting. ‘a Seite huge dana Ghele &0 
Battery cell, storage. K. N. Chamberlain... 
Bearing, adjustable, A. gies ike eae : 

Bearing retainer, ball, BE. ¥. Creager... 645,718 to 
Bearings, dust cap for disk, W. soaring obeqane 
Bell, electric mine, B. Scarie. R he \ehbens 
Bicycle, M, Fitz-Simmons et al.. 
Bicycle, chainless, KE. K. Baker.. os 
Bicycle child’s seat, A. R. Lemoon...... 
Bicycle handle bar, J. Pm peace... 











B—Lathes, ete neree ay h. . "proccss weiss weaver 

icycles, etc., knee brace for, O. Kneuse ‘ 

SENECA FALLS MPG. CO. Binder, document, 8. D. ee icscesecs occecens 
Block. See Jack biock. 


695 Water St., Seneca Pails, N.Y. 
: Boiler brace, F. R. Sartor 
Boiler cleaner, Norris & Smith. 











esting and valuable table showing the number of patents — tubes or flues, =< feeder for oon 
ranted tor the various su rs or scrapers for, C. 8. 


AMERICAN PATENTS.— AN INTER-| Boller flue retarding device, G. A. Nussbaum... 
t 


— been hed from tbe Desinnins down to ——_ Bones for for ponders u ry food, machine. for cutting, A 
mE 0 SCIENTIFIC AMERICAN SUP | nook cops, Willistis & Wilford... 
PLEMENT, ant tee al Lo tw tee To be had at ox 0 pemanedhnennancendi account, ‘B.A. 








Rookease, folding, M. P. Carico... ...-......... 
Boring machine, blind style, i. L. Manning. 







CN NEAEF . , 
- ¥ Bottle, A. W. Grant. 
Whiz ee : SUPPLIES Bottle, non-refillable, J. Goodman.. li ; 
. AN Bottle, non-refillable, J. A. Miggs...............+. 
Bottle washing machine, L. House < SPL ee Cad co 
ee, men —@ wom Ge yt. yu ® 



















and Turret Lath Pian- | Bracket. See Window bracket. 
Foot and Power CO we ee te brill Presses. Brake. See Vehicle brake. 
SHEPARD LATH Cincinnati, O trake beam, adjustable, J. ¥ Monnesey.. 
treast strap slide, J. Huberdeau.... 
trick kiln, J. Sehudle 
THE WATERBURY rick machine, C. J. “Anderson. 
ridge, draw, ee pa 
buckle. suspender, = “Rubi. beh enccsvcseuddned 
mery r n er, Bustle. Ht i. Pa —. gas veveees 
ustle Pc cistthane eetenedeses 
with adjustabie table, for flat surface | Calk making machine, ©. A. Filion...... ... 
grinding, and — and for ordi- | Camera Lmaliotzing WF A. W. A. Peters 
nary tool grindt Camp chair isin bdbobenkn 
we ‘eae for Circulars. Canceling ay ret F. C. Osborn.... 
Cane cart loader _ . are 
BLAKE & JOHNSON, Canopy or tent, A. G. Wynkoop rasta 
P.O BOX 7, — duck, or Nke woven fabric, “W. G. Hal- 
ett 
WaTERsuRY, Conn. Cap. apparel, M. Biumentield 
Car body AD M. B. Schaffer 
Car controller, electric railway, A Sundh 
Car controlling Speerates, electric, A. Sundh. 
Car coupling, J. McC 
Car coupling, A. 8. Ray. 
of Wood and Metal Workers, with- Car coupling dratt gear. J. Rawies. 
out steam power, equipped with Ser’ pa Won 5 ( ‘asweil.. 
BARNES’ FOOT POWER Car, dumping, ¢. 4 Lawrence.. 
Car, dumping, W. - Cason. 
— LULU , 
MACHINERY Car platform, railway. W. F. Richards. 
allow lower bids on Jobs, and give Car seat, G. Henderson... 
greater profit on the work. Machines Car wheel forging die, 8. Clarke. 


sent on trial if desired. Catalog Free. Car window, E. Hendricks .. 
w. F. & JOHN BARNES CO. Cars, J controlling apparatus for electric, A. 
Sundh 


1999 Ruey iL. 
av. ., Vee Ae Carbon sheet. manifolding, E. 8. Frease. 


———" | Carding engine flats, epparatas | for etripping, w. 











sé 9 Rhodes 
‘NEW GEM SAFETY RAZOR. Cartridge, shot, H. J. Blanch.. 
Impossible to Cut the Face. Cc — Bookcase. Shipping case. Spectacle 
ps 
It’s the Best and Simplest Safe- | Case or box. E. J. Fletcher 
ty ever devised. Chair. See Camp chair. 
No Experience Required. | Chuck, on e. + ee . gectseces 
. : | Closet bow r DD «cchawseseusvdd She 
We yy ne here Them | Seaaen. A — weaart. . paces gene 
| cK, Di * dl . esere eeeveesoce cc 
Price $2.00, Posrtpaip. Coin box, KE. L. Thom A ; 
G2 Send for Mlustrated Price List | Compound engine, J. Watson... 
THE er CUTLERY co. } a 0.5 3 R. S- oe. 
. 7 ) Coop, poultry as 
Ree” oreacoel 85 Reade St., New York. | Corn husking device, ner ¢ lark 
————— | Corn stubble cutter, J. itt (mA 
E Cc | =<. etc.. apparatus for compressing, G. A. 
| Bic TAGEG «coc icescesscopeeoeseevses 
THE UREKA Lip Cotton, hay, etc., apparatus for com pressing, G. 
The most usefal article ever invented | A. Lowry ' 


tor the perpose. Indispensable to Law- Cotton picker, L. Bilan 


yers, Editors, Students, Bankers, Insur- ~”| Coupling. See Air brake coupling. Car coupling. 
ance Companies and business men gen- ~ = Thill coupling. 

erally. #ook marker and paper clip. ® | Course Snding instrument for navigators, cC.H 
Does not mutilate the paper. n be 4 Whi 

used repeatedly. In boxes of 100 for "2c. ei ¢ reahing machine, M. G. Bunnell 

To be had of ail booksellers, stationers | Cultivator, L, D, Stockton.. 

| and notion dealers, or by mai! on receipt Cupola, F. Hardert 

of price. ka by mail, free. Man- Curvent transformer, continuous, Wydts & 


W eisemann.. 


piactared Consolidated Safet 
Pin Ce., Box it Bloomfield, © 7! urtain support, L. F. Bergman 
‘urtains, draperies, display cards, etc., telescopic 


| 
supporter for, J. G. Bireb. 
ARMSTRONG Sy PIPE THREADING | Cutter. See Corn stubble cutter. 
| Dental plugger, C. a or ° 
Jetergent compound, A. Luho . 
CUTTING- OFF MACHINES | Disin fecting device, L. F. Longmore....... 
Both Hand and Power. istilled water, apparatus for atemeameed Cc. F. 
Si | Conover.. . 
aH Pitch or pit filling machine, W. G, Dungey. 
Al, ny T Pie'v ies | | Ditehing or excavating machine, M. C, mpaehey.. 
Pipe Cutters. Stocks and Di Door pamener, oS. ae 
universally acknowledged to be | no ee Ball, 
TEs Baws. 5 Sens fev entaies. | Devieg tile, H. J. Morton. 
THE ARMSTRONG MFG. co Dumb waiter. Cc. Hoffman... éuatahia 
Bridgeport, Conn. Dye and making 0, bluish red, H. A. Bernth- 


The Forbes Patent Die | Dye. black sulfur, ©. Ris 
Stocks for Hand or Power. 


Electric circuits, device for loc ating grounds on, 
M.J Myers. 
Electric light hanger, D. Brown........... 
Electric machine regulatiou, qyaame, Cc. 
Steinmetz... 
M eum bo used a80 power machine Electric meter, K. W. Rice, Jr 
in the shop or taken from the base 
and carried out asa hand machine , 
Electrical transmission system, F. Bedell 
t Send for Descriptive Catalogue. Electrically operated switch, E. M. Hewlett 
/ Electroplating, W. Y. Buck.. 
CURTIS & CURTIS, No. 78 H. or P. Machine | Electroplating, bolder for, W. Y. Buck 
: Sa Elevator. See Grain elevator. 
6 Garden St., Bridgeport, Conn. Range 2g to 4’ R. H. | wievator controlling apparatus, J. J. Cook 
New Microscope for Nature Study Energy, distributing, G. W estinghouse. Wiens 
and for use in the xamination of Ores, ee apparat — 3 esting- 
etals, ools, Fibre. etc. Engine. See Compound engine. Steam engine. 
ueen Acme No. ’ 1 Ocular and Traction engine. 
in. objective giv- | Engraving machine, W. 8. Eaton. 
interesting specimens, all in case, $16, Feed water regulator, . _ Bistion et al. 
ct?” Ask fs nearest a. hos for it. Fifth wheel. A. E. Abbott....... ae. 
N & co., ! Filter, G. L. C at aieadniekeehthnecce sees 
pray rite pine Be pacaeenibamet Sw orks, Fire alarm apparatus, A. F. Doddridge. 
hestnut St., Phila,, P Fire alarm. amtqumasse, C. Law ° 
Write for Otrrwar. = 106s ih Ave., New Yor Fire cracker body. G. Lispenard. . 
Fire escape J. Wingert.. ot 
if you want the best CHUCKS, buy Westcott's | fire escape. M4. J. ™ Wetson & Sepa’ 
Little Giant Double Grip Flanging machine, J. 8. Wort 
Drill Cbneks, Little Giant Flushing valve, hydraulic, W. .3 Hinsdale 
Fly trap, C. BE. Varnum ‘ ‘ 
Folding machine, J. K. P. Pine... 


Electrical energy, system of transmission of, N. 

wad gute rod and fixture, wagon, Simmons & 
im power of about 100. diameters, 1 set Of | Faucet, A. Sundh..... .......«.+-++00+- 

Fire escape, P. Grittinger.. 

Fountain. See Waterin fountain. 





~~ 





















Tes 
iNiamson.. 
12 prepared slides of insect parts and other | Faucet, measuring. A. 
— Fire escape, a oR & Shaw....... 3 





















| Fracture apparatus, C, Boegie. " 
| Froit juices, device for el Cc. W. Taylor 
Ss | Furnace grate, R. 8. Mayer.. pew deee 
Combination Fuse, blasting, J. A. Fuszner..............+ 
Lathe Chucks, Geared Gage. See Micrometer gage. 
Combination ‘Lathe Chucks. Plain Universal Lathe | Galvanic element, dry, W. Botz...... 
Chucks, Independent Lathe Chucks. Made b Game device, A. Kuck .. . . 645,858 to 





ate hack Co., Oneida, N. Y¥., U. 8 A+) Garment, anion, Tanner & Willett........... 
Ask for catalogue "rench, Spanish or German. Garter fastener. KE. Puellmann............-. 
RST PRIZE AT Cot. UMBIAN EXPOSITION, ‘18. _| Gas generating and An. apparatus. ' w. Biackie 
cnet: camila nr | Gas generator, acetylene, Erte & Miller... 
Gas generator, acetylene, Socamean 


THe Cosurn Patent TROLLEY TRACK Gas generator oil sprayer, | ee & Morrell. 


Gas producer. J. W.Gayner. 


Gearing, motor, E. A. Sperry.. 

Generator. See Gas generator. 

Glass articles, apparatus for meneiastering hol- 
Dow, W. Butea... ..ccccscrsscscsescese covvees 


Impossible tor door to jump the track. 
Very simple and cheap to apply. 
Giass beveling apparatus, W. 


G3” Send for Book. ’ Bail : 
Glassware, apparatus for chien Toitow, w. 
THE COBURN TROLLEY TRACK MFG. CO.., Buttler. .. A i oe “ 


Gold saving device, A 
HOLYOKE, MASS. Grain elevator, H. Kiels« 


Grain vessel, hopper weureah, L. Hohmann 


Grate bar, J. Fisher sone >ae 
YOURS FOR Quick WORK. Grease, refining distilled, J. Hopkinson... er 
Guns, ejector for Breakdown, F. A. Foster..... ‘ 
The Chain Saw Hammock, R. 8. Graham. .........+5---<00-e+eeeee 
Hand and arm, artific ‘al, H. Schenk.,.......... . 
Handle. see Tool band die. 











Mortiser. Hanger. See Electric seus Banger. 


Harrow, A. Anderson...... 
te Send yaad « > med Harrow, disk, A. Lindgren. . 


Hat clearing machine, L. R. Heim............ 
Hat ironing machine, L. eim. ‘ 
Heating and ventilation system, W. H. Hormel. 


(Continued on page 206) 


New Britain hl Co.. 
New Britain, Conn. 





. 45.627 | fect in principle, 
. 645,829 | unique in design, 


. 646,758 


. 645,349 


a aa 
Gas producer. automatic, C. 5 
rn oor an ers Babs, J. BM. AGAMBs 0000200008. ssccceseesnsocess ‘ 
Gate, J. Tennant.........---++- wesecevagess coos 


65.65) THE BUFFALO CASOLENE - MOTOR. 


45,400 


45.574 HIS cut shows our four 
645,716 cylinder, @¢ horse 
OAS. : power, non-vibrating 


shifting spark, varying » 

@ | from il te Is x) revoiut Ons, 
asolene e cle otvor, 
which we bave demonstrated 
to be the most practical power 
in the market, cccupying a 
space of Is x 2 inches, maru- 
factured upright or horizon- 
tal; weight 175 pounds. We 
645,757 | build from one to eight horse 
645.870 | power, For vehicles, boats C 
645,826 | and light stationary work, 
we can prove superiority. 

t#” Send for Circular. 
645.681 BUFPALO GASOLENE MOTOR COMPANY, 

56, G8 Dewitt and ‘Srediey Streets. Buffalo, N. Y 


Drill Presses, 
Power Hack Saws, 


Furniture and Bed Spring Machinery. 
Special Machinery Built to Order. 
Write for Catalogue. 
HOEFER MFG. 00., 
276 } Liberty St., » Freeport, | il., U.S. A. 


“ODDO” 


Motor of unequaled power 
5.85) for its size. 

640.656 | gar- Study the Mlustration. 
645,808 This Motor wil) operete 
645,785 | all kinds of mechan 
645.672 | ileal toys. Great for 
644,767 | bieyeles and store 
645.7% | front displays. Per- 















645,008 | electrically correct, 
645,620 ) mechanically perfect. Its uses are numberless. Re- 
645.587 | volves over 2,000 sf nis aminute. Price, prepsica 
645.816 | to U. 8. and ( aneme, 5. Complete outfit carefully 
645,827 pocsee consistin A No. 3 Motor (with puiley), 
645,649 type B Battery, V ire, Zine and Chemicals, 82.245. 

> ft dealers in your town do not handle Oddo goods 
645,889 | send direct to manufacturers for catalogue of all kinds 
645,667 | of Batteries, Battery Fauna and Battery Motors. 

Why sweat when le. an hour will keep you ceel, 


pre ge AMERICAN ODDITY CO., 








645,900 
Department B, 170 W. BROADWAY, NEW YORK CITY 

645.8322 | — -—— 
645,546 

The New YANKEE DRILL GRINDER 

Scientifically Correct. 

645,718 LRON-WORKERS. More of these ma 
: chines have gone into the leading plants of 
645,854 the world in the last two or three years thar 
645,086 any other, WHY? Because hand ground 
645,678 drills wont do correct work, They break, wear 
645.002 tapering, and only last balf as long as machine 
645.68 ground, Send tor catalogue explaining all of these 
645.582 m= This is the only drill grinder ever made 
645,618 requiring bet one preliminary adjustment, Write 
a ty us New for full data. TRE FULLE K 
645.550 MFG, CO,, Successors to G. T. Eames C ‘o., 250 
645, 6493 Asylum A¥., Kaiumazoo, Mich., U.S.A. 
645,728 


HARTMAN STEEX, Rov 









645.155 
645,586 
615.004 
645,746 | 





45,545 fills completely all fence uisites as to beauty, utility 
and durability. Specially designed for lawns, 
645,608 cemeteries, sc ool «rounds, &c. Looks best anc 
645.000 when built with outs vw posts. Lustrat ooo ci 
645.821 HARTMAN M’F'G CO., BOX6® ELLWOOD DA. 
or Room 99, e008 Broadway, New ¥ oe © iy. 


. 645.7 





645, 


te =| A Cutter Milling Attachment 


5.014 
tas, ts 


645 G60 is indispensable for the proper execution 


of particalar kinds of work. Our &-inch 
Precision Lathe is fitted for this and 





45,812 Gear Cutting. No extra belts are re- 

a quired as the friction gear at end of 

645,781 eed rod takes the place of a belt 

645, 738 and cone feed and allows the feed to 

- slip in case of work jambing. Varia- 

» 645,608 | tion of feeds allowed by use of 
645,848 change gears of latbe. 


" 645.674 FANEUIL WATCH TOOL CO., Brighton, Boston, Mac: 
. 5,071 | 


64.570 | BALL BEARING AXLES AND RU B- 


645.907 | ber Tires.—A paper read before the Carriage Builders 
645.684 | National Convention, Philadelpiia, October, 184, show- 
645,786 | ing the advantage to be derived from the use of ball 
645,785 | bearings anc pneumatic tires in road vebicies. Con- 

| tained in SCIENTIFIC AMERICAN SUPPLEMENT, No 
645,801 | O92. Price cents. To be had at this office and from 
al) newsdealers. 





645.856 
45,612 


645,613 


5 CENTS A DAY pays for 
the use of 


Che Shimer Qurtter Heads 


To match 12,000 ft. of 4 in. atrips 
(board measure) single tongue and 
roove-—the most economical 
Sutter Head inalithe world. Send 
for Catalogue, No. 22. Address 


$.3. . SHIMER & SONS, Milton, Pa. 


645, 7% 





ean BS 
ria 
ta WE] i DRILLING 
nk a | Machines 


645.871 | Over 70 sizes and styles, for drilling either deep or 
645.908 shallow wells in any kind of soll or rock, Mounted 
043 923 on wheels or on sills, With engines or horse powers 
645.921 Strong, simple and duravle, Any mechanic can 
a4) Operate them easily. Send for catalog 
WILLIAMS BROS.,, Ithaca, N. Y. 
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ts. ro ‘THE NEW BRISTOL COUNTER 
oo 
tae 











| Registers. an accurate acco unt of work done on print 
645,787 | i presses, grain tallies, weighing, measuring and 
645.583 | other automatic machines. Counts up to 1,000000 and 
repeats automatically. pt And oyare «, durable. Spe- 
645.7 cial ona to order. or circular, 
: Boor, » Conn.. U. BS. A. 





645. 
645,818 




















Scientific American. 





instruc 
tion at 


BY MAIL 





LECTRICAL TAUGHT 









home; adapted to everyone, 
ectrical ur Mecha | Engineering: Mechanical! Draw- 
ing. Gundance t experienre a. able a re. lakes 
spare time of . : i others endorse 
institute. Catalocue fre wih rRic Ail, ENGINEBR 
INSTITUTR, Dept. A, 10 Liberty Street, New York 
SOMETHING NEW! SOMETHING NEW!! 
The U. S. “‘ AUTOMATIC ’’ HAND 
FIRE EXTINGUISHER 
\V allenge the world to produce our 
‘ Hang i up, it is sealed, Take 
own, itis ansealed, 
Saft . Sare, Simple, Quick 
Car tot order. Needs no at 
tent M ficient rable and 
b oma te Wir Exting uishe m the 
wo You can load and shoot it at wil 
Chemicals same as all t Depart ments 
une, and af ‘ acd at any drug ® ' ! 
Ww) cents cmnee rmaded will last for 
years, and ia ready for insta Thm ut 
night. £8 Agents Wanted Every . 
The U, S. Fire Extinguisher Mig. Co 
260 West 23d si New York, U.S.A 
Sctentafe Amert 








Ne The offices of 


at’d . i tipped th 


ASTER tHan SHORTHAND! 


One Stroke Prints a Word. 
NO MORE MISTAKES. 
No more illest 
You ean become 
grapher at home 
six week 
uta 
Machines 






ble tes 





Anderson Shorthand 
Typewriter, 253 Broadway, New York 


THE “HOCCSON”" 


& POCKET TIME STAMP 









SS ar, Month Day Hiour a d Min- 
ute. ( y timing every act. opera 
tl tio Wart ana 1 Em 
Pp general time 
ay ste ute ne * ’ y 
Dusines \ us i” Iperatesd 
without unding. Con te « die 
on nk ready for use. {2 G mtecd 

nd ‘27 Thames me... N. ¥. 
DON’T LOSE THE POINT 
the improv e nd “We 
burne Patent P 


Hoider. Fastens t 
r lapel of ves 
bat t 







fiem t t 

afer Kye me TT 4 

with ewivel t 
handy By mail, ik ach. Canta 
log i these and ra elti 
made with the Washburne Fust 


AMERICAN RING co Box P, Waterbury, Conn 





Su USE GRINDSTONES P 
we . 
snied and ps noe al 
kept in stox Rk we ma 
speviaityot s nes for all ape 
(lal purposes at 
The CLEVELAND STONE CO. 
2d Floor, Wilshire. Cleveland, 0 
Elegant In appearance at Intely rt germ 
proot and waterproof, a: J have unequaled wearing 
quaiities. We also manufa 
CORK PULLEY COVERING 
CORK PIPE COVERING, 
CORK FRICTION CLUTCH BLOCKS, 
. BULLETIN Se oe 
’ ’ ueyr ‘ 
CORK FLOK r a THLE CO., 17 Milk Si. . Boston, Macs 


AG N Aue LLS 


samo M _— Co. 5 
rom enTALOGDE lANUS aR CONN. 










Cre VERN Automatic 


PUMP GOV ERNOR & RESET IVER 


Adapted for all & f Factories 
} te A pertment i see and 
omc Buildings ~ luetrated 
art a | 1m AMERICAN 
Ihe 1898, pave 40 
ts ‘ oret , 
Creamer Steam Speciaities Co 
Jansen Hasbrouck, Prop 
me I + y Street New Vork 





Keep Your Horse Healthy 


See that his stable is fitte with 





L06é ‘N’S PATIENT STALL DRAIN 
whict ries of all Hith and bed odors 
Mave ite pat n r year i’re , 
the anieal’s life ar mid » its useful- 
news £9 fooklet Pre 





stall Popeany, 


Leges canttary Horse 
New Ve 


G82 Ureadweay. 


ACETYLENE APPARATUS 


cet viene number . ‘ Fic wes 
mays be describing. wit full ’ the me 
recent, simple or home made a om in spparat is 
for generating acety ne of ary mali scale 
! te £ae & mace f . ad | the : ’ ~ pist and 
student; ite nee ° < ‘ mn new French 
table Imp making ’ ‘ a vie ‘ tetned i 
ScrenTiric Aur CA uF EMEN ‘ 1057 
Price 0 cents prepaid ma I er rou 
valuable articles bis subject we refer ¥ © page Ti 
of our new IW Supplies t Catalogne t free to any 
address. MUNN &£ ©O.. M1 Broadway New York 


A Safe Housekeeper 


is our Hammertess 








Hardware, Sporting Goods 
end General Stores 
Catalogue ‘'S"’ for the asking. 


HARRINGTON & RICHARDSON 
ARMS CO., Worcester, Mass. 


















Heating apparatus and device for control}ing ac- 
645 
































MARCH 31, 1900. 








ohn os ME Log a= 5 SCREENS 


































































































tion thereof, steam, EK. F. Osborne 
Heating systems, Llemperature regulating appa , 

ratus for steam, C. EK. Van Auken (? wo ORE SEPARAT URS Vv HARKIN 
High potential apparatus, EK. Thomson : ate : 
liorse power, bay cress, C. F. Kohiruss . AMY BAI IEF N 
Horseshoe, BE. Tuchter 
Horseshoe caik. J. W. Miller Dy RF ORAT Nc 
+ sesh ~A ye @ J}. M. Myers FARR ES A HARRINGI ION & ie f il (6 WY CHICAGO. 

as u ing, & annok 
Hose patch, D. H. Bennett ert ot Cat 

aler, W. W. Winton a 
I cting powders into the nasal passages, de 

vice for, C. H. Murphey 
inksta ombination, W. T. Fitzpatrick . 
Insulation for railways, eléctric. J. K, Wright. 645,615 | JUST THE SIZE FOR MACHINIST, CARPENTER, PRUNING, 

stuliimcar | bal ' ; Tere se “0 , . 

Mai : 645,690 AND FOR ALL CUTTING. 
Invoice sheet. C. Lourman 645,820 Two-Blade, Round Handle, Silver Steel, File Tested, 3 
lroning webbing, machine for, L. A. Gale 645 ths inches long. Carefully Honed Stag or Bhees. ae 
Jack block, J. F. Reed et al eee 645,831 Double Capped—preventing wear in ~_— guar. 
lnil, KR. C, & W. A. Stewart 45,975 anteed and shown as re Folly co 
seweiry f aston ne < " _— . zs . borat Mailed fori cents. (7 Tuustrates Kn Kniye ye Lash Free. 

we nou ing oismaure . g 
nt See Hail joint, itailway rail Joint, FRASSE CO., 38 Cortiandt Street, New York. 
iN see B kK kil rying Kiin. 
h =e ' he knite 7 _ ‘. — x Wetes CS 
Kni Z uchine, J. B. Tuttle This >- ate Wind, Steam, or Horre Pow “ ” Ww 
iN ma ' ular, H. A. Houseman We offer the WESTER : 4 namnal boom power The “Wolverine a Pr +o 
Kr itting machine. circular, F. Wilcomb GAS ENGINE ylinder Gasoline Ma- 
— lene. Kinstein & Schuans for #150. han 10 per om discount for exsh. Burs | Fine Engine. 
Lat mney. J. F. MeHenrs ‘ on plan. Built of best material. | The only reversing and self- 
— : kc L. Bowe Made in lots of ~ "therefore wecan make the starting gasoline engine on 
ro w - tebe Boxed tor shipment. weight ~~ ibs. Made tor Gas | the market. Lightest engine 
' pes * if we Bl ’ Breidenbach a3 or Gasolime. Also Horizonta! Engines. 410 3v hb. p. | for the power built. Practi- 
Leatt , shing . H. Downs ee WEBSTER MFG. CO., rp Ana Sugien double aed ; 
Leather stretebing machine, F. H. Adams $3 1074 West 15th St.. Chicago. | iipie marine and stationary f 
I ering @ 10, W J. He annegan 30 Eastern Beench: 2&D Dey Street. New York City. | motors trom & to wo H. P. 
Lock. See Dour lock ts Seuthera Agents Bo! & Gechwind Co. lad, WOLVER! 
Lock. W. H. Tagior s¢ So. Peter and Lafayette Ste. New Orieans, La mOTOR WORKS 
Lock and latch. W. H. Taylor - ——— ~~ | Grand Rapids, Mich . 
sasemctivetender eel eta J. Camiee See ee eee oss TESTS —— 
| Alvord — 
I H. Ww. (Cray ' o o 
se CROF 3 3 $| WE EXCEL AND UNDERSELL ALL! 
I shedding mechanism. C. Alvord e LEVEL. ° leet is Cpesiage Lights, 
e, Z. Thuot e Leveling is indi- e gnc complete, a 
i warp st notion, A. W. Clement ° every way without moving the D4 Hey tfit», 2. 
i we replenishing mechanism, A. D took Weiet 1s 5 ounces. Size 2 in. x 3in, 1 Het teries, . 
Kime e xin ° ttery =? e —~ ee " 
Low water alarm. W. D. MeLauchlin ° bir Catton > = tie Ei he - 
v ‘ 1. W. Frank Lr . 
Marker. land, L. A. Ariaud S pcx 13, THe & fade ARREST ETT. 2, .3 SaaS ws mpe, ° 
Meast g dev cloth, O. E. Webbe Oo 
me Os ee | > $000000000600000000000000008 Agents Wanted. os . New Catalogue, just out. 
ens y iastrument, distance, J. G. Hanks... 643.918 | ————___—— —____.. | OHIO ELECTRIC WORKS, Cleveland, Ohie 
Mec veal appat atus, controlling device for, A. onan TAKE AN OLI OLDS Headquarters for Electric Novelties, Supplies, Books. 
Mechanical movement. J. W. Martin 645.866 | 288 OF Gasoline Engine, put it 
Pockanten!) sovement. 3. W. i " ‘o. i ri 698 | | OD your work and if jt does not 
ee ee ae oe . ful t} our claime and W D 
> an ae iii _ satisfy you that e ery 2 or 
- afvine f v. <a = yor | there is no better en- 
Mine s J. B -& G. A. Kutkenative 643.553 | SNe on the market, uce as good aw. ym Arlington & Uak wood. 
Sinema aati / - a heteg oo tin  manaieh | send it back without 4 etly high-grade, quality, material and construction. 
ma 4 4 ; se c 645.910 | CXPense to you. Our unsurpassed. A marvel of beauty and +t . thor 
Mir “ a . hawanes 645, 961 electric & tube igni- —- tested and fully guaran 
SS tendenee Beaceinie one tee te see hOB a | ters are unsurpassed ‘ Shipped anywhere at 
— BUTINGE, S a gar | OUr self contained lowest wholesale prices 
- ~~ ated nes 65.87 | engines are m Money refunded if nut 
Necksio Ww Lt , 4 convenient. Free illus. catal. is Motor Werks, Box 415 as represented. 
ege ~4 ‘ Nv’ Mole - . conan ‘41 | Detroit, Mich. (Office & Factory) and Lansing, Mieh. (Fact wy) No money in advance. 
lizing or roasting refrac - ee" 4 “Arlington™ 6.50 
ane O06. 768 They Stand High Pressure. ao Sn 
645,868 The Hercules Seamless Copper Floats and We belong to no trust or combine- one ts no agents. 
1s for separating and os ee oa eee ee You pay but one small profit—and our enormous cash 
_ cleaning pulp for, F. C. Michaelis (reissue) 188 ee. Who eptatnal ccamion goods. Wet sales enable us to give the best value ever offered. Illus. 
a Re 645,806 unitations. Catalogue No. ? Free trated Catalogue Free. CASH BUYERS’ UNION, 

‘ mo —_ yor eeduntuigbetee — 645.970 Heacures Fioat Woans, Springtield, Mass 162 W. Van Buren St., B-131, Chicago, Ils. 
Picker See Cotton picker —_ ——EE 
Piling, Bonnell & Smith 
r See Safety pin 
Pipe ur S. Riehardsot 
Pilar attachment, F. Dieh! m 
weit AL, ee » Behind the Elgin Watch 
Pla corn, W. &. Graham < 
Plow “Ke ler ‘ | Bes ! 4 ry 
Plow land whe attachment, sulky. G. A. Litgen- Stands the Elgin Facto 
Blow scraper attachment. gang, N. Kekstein. with its guarantee. Every movement is 
P a ‘safet Almaty. tested, timed and proven before leaving 
Pe e 8. Hari . 645,064 the factory. The 

: ree power 
P ‘vice, W. M. Holmes 646.071 4 
P svice, Holmes & Butler 645 F Il R by J W led Elg 
Preas f ¢ device, G. A. Lowry. 645,724, 645,727, u u e e in 
Press feeding device. Lowry & Butler : j i 
Press feeding device. Lowry & Holmes is the world’s standard of time-measuring 
press f IF ee SST toe eae & teen mechanism. 

Press head plate, Lowry & Mattox . Free booklet—‘‘The Ways of a Watch” on request, 
P ress hopper J. A. Butler . 

Presses. combined hopper and feeder for, Lowry ELGIN NATIONAL WATCH co., eo ,;@ Elgin, 
Prit teals ; W 

Pr b Guffey 645,907 } on noted - — ea as Se 

Prop B. Kokernot 5, 

Prope K. Pugsiey ‘ Costs about 12 cents a year to M 

; ~~ AR btn —_ ee seeertreeceesouat anna maintain The Matchless A co PLETE 

Delaunay -Belleville 45.792 
Pu belt Fr. L. Harmon 645 927 Electric Cigar Lighter ® e 
Radiat oOo. EB. Watt 645,011 

bo ; nar Invaluable for hotels, private ec rica 1 far 
i int c R lire: - aheponyy by pes factories, wc + * ft 

ae sls ‘ : ° oa not_on sale by your dealer write 
Eehcay ag ep. nh | Sn ee pe By PROF. T. O'CONOR SLOANE. 
re, ee ee dk | og ee eee, An inexpensive library 
Railway switch, street, D. &, Gile briet 643.4 | Gen'l Elec. Equipment Supplies, of the books oa 
Katiway switches. auxiliary lock for. P. R. Walsh 645,768 | 90-32 Frankfort St, New Yor«. Electrictty. Put up ins 
Railway third or traction rail, elec erie, K. C. Mor mead “e ain © oot ee 
Railway third rail, electri¢, W. A. P. Willard, Jr. ctadent. the amateur. the 
Railway tre plate, EK. M. Smith —-. the — 
Railways, combined sieeper and conduit for elec- eng et ~~ fi 

tric, W. Courtenay ~ follow ng Bve 
Renae oking. §. A. Wilde books, as follows: 

Razor guard, T. F. Curiey Arithmetic of Electricit 
Reamer and drill cpm bined N. B. Spencer ws WS pages, ... $1 
Receptacie or can, J. T. Mills ‘ -. 645,605 Elect 

tefrigerating and ventilating car, combined, J. $5 PRESS Circular or Small Newspaper Press ——: ned Making, 18 140 

Playé 645,829 $18, Typ esetting easy. Money H 8 
Register. See Telephone cail register | maker or aver. fend pitas for catal presses, ty Pe, ow , Become a | 199 
Reversible seat. W. L. Schellenbach .. 645,009 | paper, ete. co., } Meriden. enn. — $1 
Kotary motor, J. B. Sample - 645,650 pames,....+-. . 
Saddle, Mall 7 & “vy : — 0 ee eee Standard }  powinng Dic- 
Saddle « sent *latz & Sperling . + 
Saddietree. G. Loci... ..... CROOKES TUBES AND ROENTGENS’|  iyve cotumes, 1,300 pages, Rieciia Simplified, 158 
Safety pin. C. A. Gryant Photography.—The new photography as performed b and over 450 illustrations. i y stag $1.00 
Safety pin. H. H. Taylor the use of Crookes tubes ane source of excitation. All R e. 

Sash cord fastener, M. W. Nevens about Gest fee ma ust SESER TT Its an A valuable and indispensable atom to ery rary. 
Sewing machine, C. EK. Sandstrom 7 | MENT, Nos . . Spec Offer.—We will send pi 

Scaffold, A. N. Helstrom 6 | 905. 90S, 1050. 1054. 1055. i936: j 057. also oe oe Geet Se bound in blue el arn 
Screw, Bowman & Heury 58 | SCIENTIFIC AMERICAN, Nos. 7, 41%: Vol. 74. | with silver lettering, and 1 me nest fost x box, 
Seal for bottles, jars. ete.. lock, W. T. Kosinski 7 | These profusely illustrated SUPPL pt contain a shown nue the iiluskration at the Spec 

Seat. See Keversible seat | most exhaustive series of articles on Crookes ee for the “complete bet — 7 = duced 
Seed yachine Lindgrea the experiments performed with them. Among price eof S5 five volumes is $7.00. 

Sewer purifying apparatus, J. BE. Lewis Toi | will ~ poane Pre — ‘ ym Bay A —eeeree. (etailing 

sew and plaiting machine, O. M. Chamberlain very fuily the experiments which so ex the wor 

sewing machine, J. W. Eshelman, Jr ( | <ea which are now again = attention in connec MUNN & co., Publishers, 
sewing machene, buttonhole, A. H. Armen 2/| tion with Roentgen’s phot« . Price 10 cents each. 

Sewing machine, chain siteh, A. Rontke a3 | To be had at this office and m ail newsdealers. 361 BROADWAY, NEW YORK. 
4ewing machine feeding mechanism. P. Inebl 

Sewing machine hemmer. KF. B. Allen 

“ewing machine, overseaming, H. A. Kiemm 

Sewing machines, guiding and pile controlling 

fevice for carpet, FE. B llen 6 
Shipping ease, J. H. Preater 





“ig iiuminated, G. J. Ferguson 
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<now meiting machine, Getier & Power 645,916 








sped case and pencil holder, combined, E 
M. Johneor 45.814 
Specta snd evegiass mounting. M. C. Thomes.. 46.379 
Spinning apoaratus, G. O. Draper 45.915 
Spinning mule, self acting, J. Pickford 645.928 
Stack straw, F. Feldmann 556 
Sta dating, Brotherton & Lee 
Stean ‘engine ‘ ®. lean 
Sterilized perishable substances, receptacle for, 
i. l.. Roberts 45. 
St neral ot], F. Berg Mo. 
sr king supporter, J. A. Hadson : 
Storawe batiers, P. Kennedy MS7! 
Stovepipe thimble, B. F. Logan Md. 7 
=toves. range, etc.. fre box for. Warren & Nordel! 645.7 
Stra vering machine. L. A. Gale 45,42 
<wit EKlectrieally operated switch. Raliway | 
aw ’ 
Switch ntrolling device, electric, KE. W. Ham 
me 
Tae making and stringing machine. W. 8. Mc- 
Kinney c 
fet ‘ ne appliance, (. KB. Scribner 
rT hone call register, W. Gray 
Ts bone exchange apparatos, (. KE. Seribner 
Telephone trunk hines. agtomatic calling appli- 


wv. C. EL Seritner 
olin operated, O. Weise 
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Each one of the above three lines ot ngures spetis the name of a great city in the United States. This isa 


brand new puzzle and can be solved with a little study, as follows: 
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There are twenty-six letters in the alphabet, 
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TAUGHT BY MAIL 


Instruction at home; sdapted 
ervene. Electrical or Mechanical rerio Ta Mechanical Draw 
cee of experienced, able instructors. fakes spare Lime on! 
hi Edison and others endorse Institute. Catalogue free. re 
* ENGINEER INSTITUTE, Dept, A, 120 Liberty St, New York. 


ILLUSTRATING 
TAUGHT BY MAIL, 


News r Sketching, Washdrawing, 
Pastel bigner Illustration. Adapted 
—- Personal instruction and criticism 

as in our resident school. Pre- 
———} quickly for prodtable work. Mod 
erate rates. Write for particulars 


NATIONAL SCHOOL OF ILLUSTRATING, 
38 Penn. St., Indianapolis, Ind. 


(HE ELECTRIC HEATER.—A V ALU- 
le paper, with working drawings of various forms of 
e electrical beaters, including electric soidering wen, 
courre pad for the sick, ete. 6 Ulustrations. SCIE 
vic AMERICAN SUPPLEMENT 1112. Price 10 conta. 
1 sale by Munn & Co. and all newsdealers. 




















From the Philippines Mr. 
Frederick Palmer, a famous 


traveler and correspondent, 


sends letters and pictures to 
COLLIER’S WEEKLY. 


For sale on all news-stands 10 cents per copy. 
Sample copy free. Address COLLIER’sS WEEK- 
LY, S01 West 13th St,, New York City. 




















"Yip ursedonn S How ror . 
ACETYLENE GAS AND CARBIDE OF 


Calcium.—All about the new i!luminant. its qualities, 
chemistry, pressure of liquefaction, its probable future. 
experiments perfor med with it. A most valuable series 
of articles, giving in complete form the particulars of 
this subject. Details of furnaces for making the carbide, 
gas generators, yp burners, etc. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. #9, 
1$91: 1007, 1012. +4459 23. 
1035, 103%, 1057. 1 64. ss 

eet as “+ 1085, ioe: 1104. 1124. 1! #2. 

49 0. Price 10 cents each, by mail, from 
this Ke Ai all newsdealers. 
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Engineering 
Instruments 


MANUFACTURED BY 
W. &. D. MOGEY, 
Bayonne City, N. J. 
G2” Send for Catalogue. 


ihe Smith Premier 


Tabulating 
and Billing Machine. 


An Ever Ready,... 





Simplifies Bill Making and writing 
figures of different denominations in 
columns. 

it im no way interferes with the 
typewriter for usual lines of work. 


ASK FOR CEOCRIFPTIVE 
TABULATOR CATALOGUE 


The Smith Premier Typewriter Co. 
SYRACUSE, N. Y., U.S. A. 











| Mail bag, W 


Scientific American. 




















































Tent, umbrella. D. Downs......................... - 645,74 
Thill coupling, W. F. Sebubert................... . H872 
Tile, F. Furness iitasiicnse al . 645,800 Mia 
Tile. building, . B. Seager, Set ensendcohte rahetys 645,673 
Tire, vehicle, ©. T. Adams........ ............. +» 5544 
Tobacco leaf — apparatus, B. O. Dahl 645.708 
Toe, box, G. L.. Preble ° .. « 6.00 Z 
Tool handle, K. Manes 645,565 Z J 
Toy, T. Holmes 65.919 
Toy, C. W. Taylor . . 5377 JZ 
Traction engine, C. L. & R. A. Schult ~ 5.00 - 
Trap. See Animaltrap. Fly trap. 
Tread, step, A. Bischoff oupneye sap cockce - Oe 
Tree or shrub protector, J. A. Conrad.... . 45.590) - > ee 
Tree protector, H. H. Beiknap —— (H45.tio® 
Truck for locomotives. swing, K. Rusbton (45 SM 
Truss, hernial, P. Madden..................... 45,901 YCAN 
PA See Bath tub. 
urning machme, wood, H. Mayers sa» 645,601 Pu 
Type, apparatus for eenendene set,  Gilbert- Ent ining g the f intic. 
Stringer & Wicks cvevecevee OC6801 ex —} 
Valve, J. C. Fox * 645.560 a 
Vaive, air, 8. P. Watt 45.583 
Vaive, blow off. C. H. Topp 645,606 returns for the little 





Valve for sinks or stationary washetands, H.C. 
Kasschau 
Vv sam motion, engine, BE. E. Cl teen 
Valve, pressure relief, M. + at = 
Vaporizer, O. A. Johnaton.... paxeunseedeksgised 
Vehicle brake, P. D. Biackden...................++. i 
Vehie le brake, L. L. Fletcher.... a are 
Vehicle brake, motor. E. A. Sperry did <p chokes otha 45 408 
Vehicle cover, hi. be Lina os : 
Vehicle leveling attachment, 
WP I dis, MENOUEL. 00 cating cthdugavosesoensssaum i 
Vehicle seat, D. W. Lg) 
Vehicle spring wheel, 
Veloci le, T. Toleon. 
Veneer machine, W. H. Williams... 


. effort required. We 

furnish complete 
outfits, 7. work ts easy. strictly high 
classand any man can operate the outfit 
by —— our instructions, Write, 












€0., Dept. J J. 56 Fifth Ave. CHICAGO, ILE. 
Mention (his paper when you write. 


wy Make Rubber Stamps ?. 


Our “ New York” aoe Stam Vuleanizers soetives 
y Vu — ~- World's 


. ie Ancelle.......4 y 


. GAB BB 
Wagon bodies, etc., apparatus for i viii, Wels enm the only medal awarded 


Stout Chicago. Simp 


, c¥ oTy Circulars 
Wagon. oe ighing. 1. et boonguesacevenconseues ~ {O28 | Barton Mig. te. Dept A. taryg. pro Nee, few York, U. 5" a. 


Waist hold nd skirt su rter, combined, «. 
7 ee = ; ** o45.se7 | FOR SALE OR ROYALTY. 


L. Blackman. .... 
Washboard, RK. FE. Leve 645,564 Patent Right No. 615.537. The most 





Washing machine, C. W. Thompson. . o« HOF41 | aR aS Seon, Seeger wow evens, 
Watch regulator, EF. dts conics . 5657 and selects the fine from the 
Water distributing system. A. D. Strong O4).876 | Goarse. Dustless, simple and durebie. 





Watering fountain, poultry, A. H. Chapman . (45.080 

Weighing machine, F. Meyer.. (45.625 
vheel. see Fifth wheel. Vehicle apring wheel. 

Whist apparatus, duplicate, W. E. Watkins ‘a 

Window brac nat, Gibson & Straughn. 

Wire stretcher. H. Fellows.... 

W ood carvings. aii pressed, P. Wedekind 

Wood preserving apparatus, C. J. Dc 

Wort from malt flour, pedanns, Cc. Bobmits 

Wrench, H. B. Hartford. Seuesooseoes 











goer Send for Cizcu lar co. 
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Battery plate, storage. J. B. Conrad 

Bicycle frame, C. O. KE. Matthern 

Box blank, EK. E. Pinkerton : ° 

Cane or umbrella bandie, W. H. Spears 

Car body, railway. G. J. Capewell.... 

Chimney cap member, J. Cooper 

Clasp, B. Conian 

Clasp. A. B. Herald 

Cuspidors, ete., ¢ asing for J. Kesseliring 

Finger ring, C. F. & Haeberie 

Fork socket, J. Powers 

Game board, A. Baylis ; 

Garment supporter, G. W. Kush 

Hlook. har-ess snap, C. H. Ball 

T. MeKinster 

Necktie bolder, J. 8. Graves... 

Nut lock washer, C. BE. Pierce ail 

Rake head, lawn. J. P. Radley... 

Scale frame, J.W. Culmer 

Shovel stamping die, F. Forsyth 

Umbrella or cane holder, F. A. Smith. ’ 

Vapor burner frame. incandescent, C. V. Best... 

Vehicle body, W. BE. Schneider 

Vehicies, undersiung battery frame for, H 
Baldwin 

Work stand, J. 






TRADE Marks 
DESIGNS 
CopyricuTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention 1s probably patentable. Communica 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 

special notice. without charwe. in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir 
culation of any scientific journal. Terms, Ba 
year; four months, $1. Sold by all newsdealers 


MUNN & Co.2¢: #roa0ma. New York 


Branch Office. 6% F St.. Washington, D. C. 





B. Walker 
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|FOR SALE-*! Low Price-the following list 
ot Machinery—used but short time 
$3 Baker Bros. Geared Driit Presses (joined). 2 &Spindle 
in resses. 2 Warner & Swasey ‘Turret Lathes, 
19-16 in. hole pa spindle. 2 Warner & Swasey Tur 
ret Lathes, 2 3-16 in. hole <arough spindle, } 12-in. §wing 
Pratt & wv avcoee © pees Lathe. 1 Small Profiling Ma- 
chine - Garvin Machine Co. 1 8prockes Milling Machine 
Garvin Machine Co, 1 10-in. Swing Diamond Machine 
Co. Speed Lathe. 1 i4-in. Swing Diamond Machine Co. 
Spent Lathe. 2 Pratt & Whitney Wheel Trueing Tabies. 
heel Lacing Tables. %? Wheel Trueing Stands, 1 Rim 
Drilling Machine. 1 Pratt & Whitney Frame Drilling 
Machine. 1 Fox Machine Co. Tube Cutter. 1} Fox Ma 
chine Co. Rim Washer Press. 2 Diamond Machine Co. 
Belt Stra wins Machines. 2? No.3 Diamond Machine Co. 
Buffine Machine. 2 No. 2 Diamond Rigaiine Co, Buffing 
peacpines 1 No.5 Emery Wheel Grinder ‘double’. 1 
No.3 enery Rainy | Grinder 3 aa Erasing Stands— 
complete Furna 


DUEBER WATCH N CASE MFG. : C0., CANTON, OHIO. 


MAC Ab ritas En in Brewers 
ICE ss ee Wracket ners. THE METER 
ah ie ders linton Street, Milwaukee, Wis 


THE RANSOM “AU TOMATIC GAS MA- 
CHINE, Gas mete from Gasoline. RANSOM GAS 
| fia CHINE CO., 87) B. Water St., Milwaukee, Wis. 








For Sale, Slidix Frame E Holders for extensible window 
screens Paten applied for. Address, John Tanner, 
12 N ath 8t., Paterson, N.J 





PE WHEELS. Moors ENS «Gag i) WCRK. GMALL 


MACHINERY 
ELTIES & ETC. WORKS 100 NASSAU F° N.Y. 
MODEL & EXPERIMENTAL WORK. 

Inventions deveioped. Special Machinery. 


E. V. Baillard, 106 Liberty St.. New York. 


INVENTIONS PERFECTED. 


Accurate Mode! and Too! Work. Write for Circular. 











PARSELL & WEED, 129-131 West 3st St., New York. 


"AMOUR 8 LITTLEDALE MACHINE CO. 






TH ST NEW 
__ Make ) Models of Any Machine to or re 


vane CORK SHAVINGS... 


0. HEROLD & ©O., 
Lisbon, Portugal. 





D. L. HOLDEN 


RECEALED ICE MACHINES 


Experienced Draughtsmen wanted on mill machinery 
and machine tools. Permanent employment assured to 
rapid and accurate draughtamen, Bethlehem Stee! Co., 
So. Bethlehem, Pa. 


DOLE MANUFA 





ALUMINUM FACTORY and Store for sale A 
well supplied factory, also complete printing outfit 
Business well established and remunerative. UNIT“D 
STATES ALUMINUM Co., 19-21 8. 4th St.. Philadelphia, Pa. 








Anesthetic, liquid local, J. A. Jobnson 3443 — es — 
Antiparulent, Battle & Company, C hemists’ Cor- 
poration 34340 
Beer, porter, and ale, Waukesha Imperial Spring 
Brewing Company MAT 
Chemica! and pharmaceutical preparations, cer 
tain named, A. Konig Me 6 | 
Coffee. green. Kunhardt & Company 31 6 | 
Cord and twines, certain named, A 4 er 4 re 
Cord and thread, certain named, A. teid » 34.520 . . 
Cotten fabrics, Seimssen & (Company Mw Prices $160 and up. Send tor Suiaieges, 
Cure for car or sea sickness, Brooke Medical C om- “J aS ee 


pany MAM) 





Liniment, Gladiator Chemical Company 3434 | 

Medicine, certain named, Herb Medicine Com- ae 
pany “ 45 | 

Medicine for the cure of certain named diseases, 


TE gt ny carriages, cycles, and parts of | NOVELTIES & PATENTED ARTICLES | 





Produce, certain named, EK. P. Loomis & C ‘ompany 3 3 
— and hair, preparations for the treatment of 
the. Kilmer Company ° . — 
Shoes. Stubbs & Wilson: 
Soldering fluids for metals, H. J. Hilliard 
Stareh, J. R. Marquette . 
Stone, certain named. Cleveland Stone © ‘ompany.. 34,353 | 
Syrup, throat and jung, Colonial Medical Com- | 
pay 34 338 | 
Syrups and molasses, Towle § rup Company oy ood 


Tires ——- > & ey. : x 4 + 4 H FOR Al ALL PURPOSES. 
Vehicles, automotically propellec Schneider 34.! GRINDING MILL 
ardus Patent Uni- 
a versal Eccentric Mill. Address rn . & G. F. SIMP- 
SON, 28 Redney Street, Brooklyn, N.Y. 






Experimental & Model Work 


a | | Cir. & advice Sree. Wm. Gardam & Son.45-51 Rose St..N.Y 








LABELS. - eT 
ee FOR STEREOPTICONS AND SLIDES 
“ American Apollinaris Natural Mineral Water,” _| Moving Picture Machines and Films, write Williams, 
for mineral water, R. M. Diilon . 74% | Brown & Earle, 920 Chestnut st., Philadelphia, Pa. 
“ Automatic Finger Cushion Pad,” for rupture 
Seeun Waten tor be Son VOLNEY W. MASON & CO., 


“ Cerveza Extra,” for beer, Consumers Brewin 
Company 


~ coke Huai Bay. for toilet ‘reparation, € at “5 | Friction Pulleys, Clutches & Elevators 
a reve Fath PROVIDENCE R. |. 


* Cutinol.” * fora lotion, J. N. Mackenzie 
* Diphtherene.” for a medicine, Houssingaalt 
Medic ine Company 
* Dixie,” for cigars, J. H. F. Wenzil.... 
“ Kinsiedier-Balsam Drops.” for a medicine, Swiss 
Medicine Importing Company 7 
“ Expansion Club Whiskey,” for whiskey, Schiesin- 
ger & Bender 742 
“ F. Z. Stove Enamel.” 
“ Germania,” for cigars, J. H. F. Wenzel ; 
“ Grape Juice,” for wines and liquors, Golden Gate 


LIGHT MANUFACTURI NG & 


AuUTomoBiLe Ss SAME 
SPECIAL MACHINERY. \nQ TEL 
OTTO KONIGSLOW- 45 MICHIGAN ST CLEVELAND,O 


PUNCHES 8 “DIES 
PART S ro 


* for Stove polish. F. Zeller 








Swiss Medicine Importing Company 7.4) - . . a 
“ Meadier’s ay ew {Cons Drops,” for cough im 35 NASSAU STREET. NEW YORK. 
drops, J. W eadler o U4 . 
“Oregon Black Leg Cure,” for a medical com- (A 8 C Code.) Cable Address: BRYAXE, NEW YORK. 
pound, F. Spike 7.417 
“ Peter’s Pine Tar Tablets,” for ‘a medicine. Peter GAS LIGHT 15¢ A MONTH, 
Chemica} Company oanee ae am 
“ Sage Dandruff Cure and Hair Tonic.” for a Loilet iZ Any Where 100 Candle fe Power and 
’ 


preparation, H. Ittel, Jr 7.400 
“ Schweizer's Anti- Dyspeptia Home Made Potato _ 

Bread,” for bread, W. F. Schweizer.. nad Oe 
“ Uandi Tea,” for tea, Vandi Tea Company......... Van 


A DAY SURE Above 
TO expenses and a steady job 
to good agents selling our 
Gasoline Lamp. Needed everywhere 





ud for MMlustrated Catalogue No. 5. 


THE FOOS GAS ENGINE CO., 


Groceries, certain named, Erie Preserving Com | § A D G 0 E 
pany _ a. GAS AN AS LINE ENGIN Ss 
Ink, printing, 8. U liman C ‘ompany.... . Mi | Adapted for a owe r purposes, 
Jewelry, certain named articles of, 'B. A. Ballou & Largest exclusive Gas Engine Fac ory in America, 
Company . 4.577 | Engines in stock Fad quick delivery in all principal cities. 


same, G. Daimler , 4.351 | Manufactured by Contract. Punching Dies, Special Ma- 
Paints in liquid and paste form, “mixed, Vane- chinery. E. Konigsiow & Bro.. 181 Seneca St.,Cleveland,0. | 
Calvert Paint Company 4.348 


| 
| 
| 
| 
ir 
| 
| 











4 eden ~ | 
™ Maria Winsladier Magentropfen, ” for a medic ine, “or CA LCIUM CARBIDE E MPY, 





BRILLIANT GAS LAMP €0., 42 State St., Chicago. 





DIOREE TAPOR LAUHCHES 


Stock Sizes 14 to 22 foot. 
Safe, Reliable and fully guaranteed. 


~ PIERCE ENGINE CO., 17 N. 17th Street, Racine, Wis. 


3 to 250 
Herse Pewer. 


Established 1887. 


5 





Station A, Springfield, Ohio. 





FRENCH-AMERICAN Professional Bookkeeper. Cor 
respondent and speaking four languages, wisbes position 
3 Secretary. assistant or ae nice with Manufacturer 


a 
ae Paris Exposition, 1 Correspondence solic 
ited. Address, Leo Hofman, 1070 Jackson Blvd, Chicago 


FOR SALE —A complete invenvory of ali the neces 

* sary tools for a small machine and 
blacksmith shop; machinery set up in running order; 
shop can be bought or leased for a term of years if de 
sired. LEONARD D. BARKISON, 164 Hallock Ave., New 
Haven, Conn 


GAS GASOLINE. ENGINE S 
WATER Bp teas 


Le c NEWARK NJ 


{900 BICYCLE FREE 


triboting 1 ues for us. 
Agent wanted in each town. Give references 
and send for catalogues. Enclose stansp 


Do CYCLE E co. Dept. 62x, Ghieago 


E EASE PAYS EXPENSES and 
1 












a 














per month. Steady position ; self-sel- 
er: no experience need ed Send Le for contract. 
Pease Mpa. Co.. Cinecinnati,O., Dept. 10. 





absolutely ; wo 

furnish the work and teach you free; you oun 4 on 

the locality where you live. Sead us your address and we w. 

explain the business ours remember we guarantee a clear pw 
fit of $3 for every day's work, absolutely sure, write at once. 

BOVAL MaNUPFACT RING G0v Boz 84. DETROIT. }ier 


as youra@dres: 
an¢ ore 
ae ne apne 





PRINTS. a 


“ Collins & Co.'s Plows are the Best in the World,” 
for plows, Collins Company.............-....60.05 = 212 


A printed copy of the specification and drawing of 
any patent im the foregoing list. or any patent in print 
issuéd since 18. will be furnished from this office for 
0 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. Ml 
Broadway. New York. Special rates will be given where 
a jarge number of copies are desired at one time. 

Canadian patents may now be obtamed by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple. at a cost of $40 


Pete eee 








h : will be a little more. For full 
eT EP fs Fa 
York. Other foreign patents may also be obtained. 


$1 ft., 


Reliable as a Stean m Engine. launch for fehina: hunting um 
sprays 
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i ep BPO Pe Pere 





Hele enreloctiet@atia 




















ON THE WINGS 
OF THE WIND 


You can’t imagine 

un'eas you have 
tried it—how plea- 
sant is the sense 
tion of riding In a 


WINTON | 
» moToR | 
CARRIAGE | 


and propelling it 
3 2 > oe absu late 

. y inde per a of 

Price $1,200. Ne Agents. Goachman or ser 
vante. You ca make t 2o fast or slow, just as yc a wish 
and start or stop when y u please It is easy of control 
and ts « ary rated m the érocarbon system. It costs 
about half a cent a mile to run it Catalogue sent free 
THE WINTON MOTOR CA RIAGE CO., Cleveland. Ohio 

Eastern Pepartment, \% Broadway, New York City 


CHARTER Gasoline Enging 
Ne 


Mtationaries., Pertables, 
Engines and Pamps. 








i?” State your Power Needs 


’ Se — 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


| 


RECORDING “NST TRUMENTS. 


Pressure Gauges, Vacuum Gauges. Volt- 
meters, Amperemeters, W attmeters, and 
| hermometers, make continaous records 


Day and Night. Will pay for themselves, 
Every instrument fully guaranteed and 
ser? on #) days’ trial. & Send for Circu- 
lars and Specimen Chart 

The Bristol) Company, Waterbury, Conn. 





 Koda* 


Kodak 
Load in Daylight with 
Film Cartridges for two, 
six or twelve exposures 
as desired. For work at 
home then, as well as for 
one’s outings, the Kodak 

| becomes more convenient 
than the glass plate 
camera. 

No “dark room except 
for development, no 
bothersome plate holders 
or dark slides. 





Y Op | 
A PLATED BAB R | 

VOuR MONEY BACK IF YOU BPON'T LIKE IT. 

THE CUTEST, MOST WORDERFUL 

NOVELTY EVPR BZEN« GUARANTCED 
A PRACTICAL TYPEWRITER. CAN BE 
CAPRIZD IN THE VEST POCKET AND 
WHA WRITE POSTAL CARO OR NEAT 





LADHES HOTEPAPER.THIS 1 EXACT 
SIZE AND STYLE OF ITS TYPE. 








This Baby is made on the same principles as our new 
$5.00 TYPEWRITER, whien it is sent in the 
work’ to advo rtine Pvery purchaser ordering a $6.00 
machine direct from this adverti gomne “nt ia entitled toa 
Baby free of charge. [#™ Send for rewer piso see 


SIMPLEX TYPEWRITER CO.. 640 First Ave., New York. 





' 
' 
SCIENTIFIC AMERICAN, March 31, 1900. page 197 | 


A WONDERFUL 
LIGHT. CANTON 


incandes 












Coste for service one-fifteenth cent 
as much as electricity, one-thir- Gasoline 
teenth as much a4 acet lene.one- Lampe 
eleventh as much as gas, yet a Removable 

Tank 





poosuantes brighter tight than 
Pine print rea! 4 fee 


away 1 candle-power twenty 
hours costes 3 cents. No odor 
nolee or smoke. Never out of 
order. Larte a life-time. Urna- 
mental; portable. Chandeilers, 
endants, wall ard bracket 


amps. Best for country or city 
bome or office. © uaranteed 
as ropresented or , Money 
refunded. Al! sty Write 
for catalogue. Age ats want A 


Canton Incandescent Light Co., 


CANTON, Onto “Turn on the light."7 




















The Putman Boots {LATHES £ee!,Power, Migh Grade 


Embody everything that is practical in Sportsmen’s Footwear. 
For nearly a Quarter of a Century Putman ts have been the 
standard among Western Hunters, Prospectors and Ranchmen 
(who demand the very best) and we have learned through our 
rsonal contact with them to make a perfect boot. tman 
oots are Water Proof. Send for catalogue of over 20 different 
styles of boots. Also Indian Tanned Moose Hide Moccasins. 


This cut shows our Mo. 678 Three Quarter Boot, (14 inches ) Bellows Tongue, 
Made on any style toe desired. Uppers are Special Chrome wart ‘alf Skin, tanned 
with the grain of the hide left on (cur special tannage) end the leather Water 
Proof. Large eyelets and wide leather laces, also laced at side to fit the boot tight 
around the top. Furnished in"Black, Brown or Straw Color. Sole, 
Light, Medium or Heavy. The Sole is genuine Hand Sewed making 
it soft and easy). and made of best Water Proofed Oak Sole ther. 
Made » our measure and delivered to any part of the $7. 50 
or 


Send for order blank showing how to measure your foot. 
H. J. PUTMAN & CO. 
21 BRIDGE SQUARE MINNEAPOLIS, MINN. 


SAVAGE Hammerless Magazine Rifle) - 


| SMOKELESS 
-303 CAL. 





































All styles and sizes 
are shown in our 
Biue Book — Free, 


New ENGLAND 








The most reliable and safest rifle ever WatcH Co. 
manufactured. Shoots six different cart- oe Oh, 
ridges adapted for large and small game. 
t@” Write for Descriptive Catalogue A. éé RAGE MARA rT) 
Point Blank Range for Hunting. SAVACE ARMS CO. Pec AMOI D 
<< . 


NEW CHAMPION PRESS CO., 
C. OLM®SDABRL, Manager, 
MACHINISTS, 
Manofacturers and Dealers in 
JOB PRINTING PRESSES 
AND HAND PRESSES, 


Pinking, Pleating, Fluting and ali 
kinds of Ladies’ Dress Trimmings 
Machinery a Specialty. 


173 GRAND ST... NEW YORK 


pings | geese sana 

tae prone aoa (Sree Stet 
Ig Y Acetylene Burners. THE AMERICAN PEGAMOIO CO.. 339 B’way, New York. 
Samples, 34 to 1 foot, 2c. ea JESSOP, 2 EEGs 


me: A new burner tor STEREO PTICONS. 
Highest C. P. possibl AW S 
State Line Tale ' Co., Chattanooga, Tenn. ‘ 
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 TEN- YEAR TEST. 


The following letter from one of the largest cement manufacturers in the 

world proves positively the marked superiority of THE GRIFFIN MILL 

for pulverizing either rock or cement clinker. . 
Semeretin Bont Se Ee er ee a — 


AMERICAN CEMENT COMPANY, 


OWNERS OF 














The pt Portland Cement Works. The Giant Portland Cement Works. 
The Penhayoanta Portland Cement Works. The Columbian Portland Cement Works. ne Gopite! We" Portland Coment Works. 
Messrs. BRADLEY PULVERIZER Co. Eoyprt, Penn., August 25, 1899. 
lo Gentiemen: Replying to your inquiry as to what we think of THE GRIFPIN MILL, we will say that the first Griffin 


Mill used in grinding Portland cement was erected in our Egypt works ten years ago, where it is still in operation. Since 
then, as from time to time we have built new works, we have equipped them all with Griffin Mills. We have now in opera- 











fe tion at our several works, thirty-seven mills. 
We know all about the grinding machinery used in the various cement works in this country, but think the Griffin 
b Mill superior to any other for grinding Portland cement and the raw material from which it is made. What we think of the 
Griffin Mill is shown by the fact that within the last week we have given you an additional order for more mills. 
Yours very truly, AMERICAN CEMENT CO., 
, Joun W. Eckert, President. 
be 
bp The demonstrated suceess of the GRIFFIN MILL for pulverizing all refrac- 
tory substances allows us to sell them on their established reco Write us 
" for names of manufacturers who are daily using them with perfect satisfaction. 
\ R 
THE BRADLEY PULVERIZER CO., - = Boston, Mass. 
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YOU CAN HAVE YOUR SHOP 
Are You 





on the main street as well as in a 
back alley by using 

GE SMALL MOTORS 
which cost nothing when not working. 
Write for information to 

GENERAL ELectric Co., Main Office, SCHENECTADY, N. Y. 








CAPE NOME, CAPE YORK,—> 


is al 
inet tt the axle? A 


—- ST. MICHAEL, DAWSON f= = Sa 


AND ALL POINTS ON THE YUKON RIVER 


DIRECT. 


Operating ITS OWN Fleet of First-Class Ocean Steamships 


Ss 

fo 

E 

E 

D 

Ss 

A 

F 

£ 

y ST. PAUL, PORTLAND, BERTHA, RAINIER, DORA and others. 
Cc Full Line of River Steamers on the Yukon. 

oO Under contract to deliver United States Mails throughout the Territory. 
M First Departure, APRIL 30th, and Fortnightly thereafter. 

F For new Folders, Maps and further particulars as te Freight and Passage, write te 
2 ALASKA COMMERCIAL COMPANY, 

T 310 SANSOME STREET, SAN FRANCISCO, CAL., for all particulars. 

















UTOMOBILE SAND-PARTS. 











